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TION TO FUNDAMENTAL 


CONCEPTS OF CHEMISTRY 


PRACTICE EXERCISE 


INTRODUCTION AND ATOMIC MASS 


Q.1 Haemoglobin molecule is how many times heavier than helium atom 


A) 68000 times 
B) 17000 times 
Q.2.— Which is a molecular ion 
A) NH4* 
B) H30* 
Q.3. Which one is mono isotopic element 
A) Chlorine 
B) Hydrogen 


C) 34000 times 
D) 1700 times 


C) NH3* 
D) SOs? 


C) Fluorine 
D) Cadmium 


Q.4 How many isotopes are present in palladium 


A) Two 
B) Six 


C) Four 
D) Nine 


Q.5  Atoms’having same mass number but different atomic numbers are called 


A) Isotopes 
B) Isobars 


C) Is@tones, 
D) Isomers 


Q.6 How many unstable radioactive isotopes have beenjproduced through artificial disintegration 


A) 280 
B) 40 


© 300 


Tp) 154 


Q.7 ‘The total types of fundamental nuélear sub- atomic particles are there in an atom 


A) More than 100 
B) 2 
Q.8 Isotopes are 
A) Chemically similar . 
B) Physically dissimilar 


Cyr3ah. 
D) Equal to 100 


C) Chemically dissimilar 
D) Both ‘A? and *B’ 


Q.9 Correct representation Of element with atomic number and atomic mass is 


A) }X 
By ox? 


Q.10 Molecular ions are formed by passing 


A) High energy electron beam 

B) Xerays 
Q.11 Whieh one is true about isotope 
A) Same number of neutrons 
3 Same hysical properties - 


Q.12 
A) 0.01 mole 
B) 0.064 mole 


} Q.13 Volume occupied by 4.42 of CO2 at STP is 


A) 2.24dm? 
B) 112cm3 


CONCEPT OF MOLE AND AVOGADRO’S NUMBERS 
Number of moles present in 0.6 gram of silica is (Atomic mass Si = 28, O = 16) 


Cy nuk 
Dyk” 


C) @-particle 
D) All of the above 


C) Same mass number 
D) Same chemical properties 


C) 0.044 mole 
D) 0.054 mole 


C) 22.4dm? 
D) 1.12 dm? 


Q.14. Which one is the molar volume of the gas at STP? 


A) 24dm? 
B) 22.4dm3 


C) 80dm? 
D) 40dm° 
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- Q.15 Number of H* ions when 0.1 mole of sulfuric acid is completely ionized in water: 
A) 4 x 6.022 x 10 C) 2 x 6.022 x 10” 
B) 1 x 6.022 x 10% -. —D)2 «6.022 x 10” 

Q.16 How many electrons have to be removed to ionize 1.0 x 10° moles of Ne atoms to 
Ne’ ions in a neon advertising tube 


23 
Ayer ©) 1.0 « 10 x 6.02 » 10 
10x10 
~6 23 6 23 
B) 1.0x10™ x 6.0210 D) 1.0x10 SNS 
20.2 9.65x10"! 
Q.17 When 0.5 moles of Alz(SOs)3 are dissolved in water, total number of particle od 
A) 1.2 «x 107 C) 1.5 x 1074 


B) 3.0 x 10”? D) 2.5.x 103 | 
Q.18 Which of the following contains 1 mole of the stated particles A @ 


A) Chlorine molecules in 35.5 g of chlorine gas 
B) Electrons in 1g of eet See gas 
C) Hydrogen ions in 1dm? of Imol dm? aqueous sulphuric 
D) Oxygen atoms in 22.4 dm? of oxygen gas at STP 


Q.19 The number of moles of CO: which contain 16g 0 
Aj025" _—— C)0 
B) 1.00 D 


Q.20 The mass of one molecule of O2 is 


A) 602x107 je Q 2g 
32. 
32 
see | ) 02x10" 
Q.21 Amount of oxygen in grams tains 1.5x10?? molecules 
A) 0.08 ; C) 80 


~~ 5" AB OBO D) 1280 
Q.22 Number of seco mole of Na* 


A) 10 Gs 
B) 5.5Na D) 5Na 
Q.23 3x10?! an amino acid having molecular mass 200 g mol', would have 
molecules 
A) 2 C) 300 - 
D) 36000 
Q.24 relative atomic mass of oxygen is 16amu. What is the mass of 2 mole of oxygen 
64g C) 100g 
B) 32g . D) 7Ig 
Q.25. Which of the following Hine maximum mass 
A) 25g of iodine C) 25g mole of water 
B) 25g atom of oxygen D) 25g of nitrogen gas ~ 
Q.26 Mass of one mole of chlorine gas is 
A) 32g C) 35.5g 
B) 71g D) 46g 
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Q.27. Which of the following is not true for a mole? 

A) It is counting unit 

B) It is the gram atomic or gram formula mass of a substance 

C) It contains 6.023x107? particles 
D) It contains different number of particles for different substances 
EMPIRICAL AND MOLECULAR FORMULAE 


Q.28 During combustion analysis, which one is used for absorbing carbon dioxide 


A) 50 % KOH solution C) 5% KOH 
B) Mg (C104)2 . D) Silica gel 

Q.29 Absorption of CO2 in KOH solution during combustion analysis is 
A) Chemical change C) Physical change 


‘ B) Neither chemical nor physical change — _D) CO? absorbed in Mel(Clo. 
Q.30° Which of the following compounds has highest percentage of Pxvecmty weight 


A) CH30H C) HCOOH 
B) CoHsOH D) H20 - 
Q.31 Which of the following compound have empirical formula) but no molecular formula 
A) H20 C) CeHe | 
B) H202 D) NaCl 
Q.32 The sole products of combustion analysis are 
A) CO2 and NH3 @, Ha@%and Mg(ClO4)2 
B) CO2 and KOH D) GO? and H20 © 


Q.33 An:acid with molecular mass 104 scontain’34.6%C, 3.85% H and rest is O. The 
molecular formula of acid is ~€. 

A) C3H404' C) C2H204 

B) C2H20 I> & D) C2HO2 
STOICHI OME TRIC CALCULATIONS 
Q.34 6Nat+Fe,0,—>3Na ,O+2Fe 


For above reaction, if you ae provided with 230g Na and 3208 Fe203, then limiting 
reactant is 
A) Na y C) Na2O 
B) FexQe AW ¢ D) None of these 
Q.35 Mg reacts With HClas per the following reaction 
Mge + 2HCl (aq) + MgCh (aq) + H2 (e) 
Given that; Mg = 21g and HCE 21g, the excess reactant is; 


~A)\Mg C) HC] 
‘\ B) Both are in stoichiometric amounts D) None of these 
Q.36 What volume of oxygen is required for complete combustion of Sem? C2H2 
A) 2cm? C) Sem? 
B) 12.5em?> D) 13.5em? 
Q.37 11.207dm? of methane at STP has moles of hydrogen atoms 
_A)4 C)2 
B) 8 D) 16 
Q.38 How much Al is required to form alumina with 12g of oxygen 
A) 27g C) 13.5g 
C) 54g ; D) 24g 


a 
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Q.39 ‘The actual yield is always less than the theoretical yield due to 
A) Side reaction C) Reversible nature 
B) mechanical loss D) All of these 
Q.40 Indicate the incorrect statement from the following 
A) A limiting reactant is consumed at the end of reaction 
B) Actual yield is always greater than theoretical yield 
C) Stochiometric calculation can be only done if no side reaction happens 
D) The empirical formula and molecular formula of some of compounds are same Bw ° 
Q.41 The calculation of the efficiency of a chemical reaction can be checked by k » ad 
the amount of © | 
A) The limiting reactant C) The access reagent 
B) The product formed D) The substance left unuse 
~Q.42 When one mole of each of the following is completely burnt in oxygen, ch will 
give the largest mass of CO2 ® 
A) CO C) Ethane 
B) Diamond D) Methane 
CONCENTRATION UNITS OF SOLUTIONS 


Q.43 When liquid solute is dissolved in liquid solvent, then t t unit 
¢ Tee C) %Y 


B) %W/ D) 


Q.44 The molarity of 2% w/v NaOH solution i 
A) 2M 5M 
B) 0.05M 5M 


Q.45. What is the molarity of a xe f glucose is present in 500cm? of salation 


of concentration is 


A) 5M C) 0.5M 


B) 2.5M D) 4M 
Q.46 Which of the following con on unit will change with temperature 


A) Molality C) Mole fraction 

B) %w/v D) %w/w 

itrogen and 8g oxygen, mole fraction of nitrogen is 
C) 0.1 

; D) 0.50 

¢ f 2 cose required to prepare Idm? of 20% glucose solution is 
C) 36g 

D) 200g 


Q.47 


Q.48 


Q.49 eMolatity of pure water is 
AYU C) 55.5M 
B) 18M D) 6M 

Q.50 Solution contains 1 mole of alcohol and 4 moles of H2O. The mole fraction of H2O 
and alcohol will be 
A) 4/5 and 4/1 C) 1/5 and 4/5 
B) 4/1 and 1/4 D) 4/5 and 1/5 
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Q.1 
Q.2 


Q3 


Q.4 


Q.6 


Qe7 


Q.8 


Q.9 


PAST PAPER QUESTIONS 
The relative abundance of the isotopes of elements can be determined by 
A) X-rays C) Solvent extraction 
B) Mass spectrometry D) Chromatography 
If we know the mass of one substance, we can calculate the volume of other 
substance and vice versa with the help of chemical equation is called 


A) Mass-mass relationship - C) Mass-volume relationship 
B) Mass-mole relationship ~ D) Mole-volume relationship 
In the mass spectrometer ; detector or collector measures the | 
A) Masses of isotopes C) Percentages of isotopess 
B) Relative abundances of isotopes D) Mass numbers of isotopes 


A sample of Neon is found to exist as *°Ne, ?'Ne. Mass spectrum of eisy! is as follows 
90.92% » 


Relative Abundance 


0.26% 
7 >, 


a a 22 


ss Num ber 
What is the relative atomic mass (Ac value) of Neon? 
A) 20.18 ew C) 20.10 
B) 20.28 . D) 20.22 


With the help of spose data! given calculate the mass of Neon and encircle the best 
option. (Percentage of Ne » wNeand i Neare 90.92%, 0.26% and 8.82% 


respectively) ~ 
A) 22.18 amu C) 20.18amu 
B) 21. 18amu * D)22.20amu 


While, finding the relative atomic mass, which of the following standard is used to 
comparetthe atomic mass of chlorine (35.5amu) 

A) Neon- 20 C) Nucleon number 

B) Carbon- 13 _ D) Carbon -12 


\The-average atomic mass of Boron is 10.8. It has two isotopes of masses 10 and 11 


respectively. What is the percentage of isotope with the average mass of 10? 


A) 80% C) 60% 

B) 50% D) 20% 

Which two elements are isotopes? 

A) ''X and" Y C) '}X and 'SY 

B) '}X and *)Y D) '}X and '\Y 
The best standard for the calculation of relative atomic mass 
A) H-1.008 C) Carbon -12 

B) Carbon-13 D) Oxygen -16 
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} Q.10 How many chlorine atoms are in 2 moles of Cl 


A) 2x6.022x107? atoms B) 35.5 x 6.022x1073 atoms 
C) 2x 107? atoms _ D) 2x6.02x10” atoms 
Q.11 Choose the correct option regarding number of particles associated with one mole of 
a substance 
A) 6.03 x 10% . C) 6.02 x 1073 
B) 6.01 x 10°'° D) 6.02 x 107 
Q.12 A piece of diamond embedded in a gold ring weighs 6.0 gram. How many number 
moles of Carbon does it contain? 
A) 6.0. mole C) 0.5 mole O 
B) 1.0 mole D)1.5 mole 
Q.13 Iron is manufactured industrially in Blast furnace using Hematite, an ore ofjiron and a 
reducing agent Carbon monoxide. Fe,O, + 3CO > 2Fe + 3CO, Ca te mass of 
iron ore used to manufacture 56g of iron with excess carbon noxi ssume that 


the process gives 100% yield. 
A) 160g C) 112g 
B) 280g D) 80g 


is 110.15 molecular formula of this organic com 
(A, of C = 12, H = 1.008 and O = 16) 
A) Ce6Ho6O2 
B) C2H20 

Q.15 A. polymer of simplest formula. 
molecular formula will be 


Q.14 An organic compound has empirical formula Sag of the compound 


8 


6603 ; 
molar mass of 28000 gmol'. Its 


A) 100 times that of its empirical fort ) 500 times of its empirical formula 
B) 200 times that of its empirica D) 2000 times that of its empirical formula 
Q.16 An organic sample Usisshe rbon, hydrogen and oxygen was subjected to 
combustion analysis. 0,543 is compound gave 1.039g carbon dioxide, 0.6369g 
of water vapors. The ical formula of this compound is 
A) CH30 C) C2HeO 


B) C4Hi2H20 D) CH4O 
ows the simplest whole number ratio for the atoms of different 


Q.17 


‘C) Empirical formula 
tructura D) Molecular formula 
Q.18 Qne mole of any gas at STP occupies a volume of - 
§220414dm3 C) 23.414dm? 
2: D) 20.414dm? 
Q.19 When 8 grams (4 moles) of H2 react with 2 moles of O2, how many moles of water 
will be formed 
A) Five C) Six 
B) Four D) Three 
Q.20 Hydrogen-burns in chlorine to produce hydrogen chloride. The ratio of masses of 
reactants in chemical reaction H2 + Cl: > 2HCL is 
A) 2:35.5 C€)i 1:35:35 
B) 1:71 D) 2:70 


KETS - PRACTICE BOOK ; ; 6 


Ch ptmd 1-B 


Topic-1 Introduction to Fundamental Concepts of Chemistry 
nl 


Q.21 


Q.22 


Q.23 


Q.32 


The number of molecules in 9g of ice (H20) is 


A) 6.02 x 107 ~ C) 6.02 x 107 
B) 3.01 x 10” D) 3.01 x 10 
How many moles of sodium are present in 0.1g of sodium? 
A) 4.3x10° C) 4.01«10-7 

B) 4.03x107 D) 4.3x107 


A researcher has prepared a sample of 1-Bromopropane from 10g of 1-propanol. / 
purification he had made 12g of product. Which of the following is percentage yi 


A) 60% C) 90% 

B) 58% D) 50%. 

Which one of the followings has same number of molecules as present in 11 02? 
A) 4g of O2 C) 4g of O 
B) 4.5 g of H20 D) % moles of NaCl 

Calculate the gram of H2O formed when 8 g of CHs burns in excess ygen. 
A) 21 grams “~~ C) 18 grams . an 

B) 19 grams D) 15 grams 

3.0 mole of calcium will contain g of calcium 

A) 105gm C) 80gm 

B) 100gm D) 120 

The number of moles of water in 1Kg ice are 

A) 50 moles les 

B) 55.5 moles les 


How many moles of calcium carbonat 


nt in 1.75 kg of calcium carbonate? 
(Ar of Ca = 40, Ar of C= 12, Ar of 


A) 0.0175 mol 1.75 mol 

B) 17.5 mol D) 1750 mol 

During stoichiometric calc , which of the following laws must be followed? 
A) Law of conservation of C) Law of conservation of energy 

B) Avogadro’s law ~ D) Dalton’s law 

Mole fraction of a ent is the ratio of moles of all components in a: 
A) Compounds C) Solution 


B) Molecule ¢ 2 D) Solid 
Molarity is de s the number of moles of solute of any substance dissolved 
n° Of\wat C) In one g of water 
of wat : D) In100 ml of water 

stucose are dissolved in water to make 100 cm? of its solution, its molarity is 
C) 10 

tay D) 1 
iven solution contains 16.0 g of CH3OH, 92.0g of CoHsOH and 36g of water. 
hich statement about mole fraction of the components is true? 
) Mole fraction of CH30H is highest among all components 
B) Mole fraction of C2HsOH and H20 is the same 
C) Mole fraction of CH30H and C2HsOH is the same 
D) Mole fraction of HzO is the lowest among all 
What mass of NaOH is present in 0.5mol of sodium hydroxide? 


A) 40gm C) 15gm 

B).2.5gm D) 20gm 

Solution contains 85.5 g of sucrose (C,H,,9,,) in 250 cm>. What is its molarity? 
A) 0.5 M C) 0.25 M 

B)2M D)1M 
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EXPLANATORY NOTES) 


Q.1 Haemoglobin is 68,000 times heavier than H-atom 


_ Massof Hbcompared to H 
Molar mass of Heliunt* 


= SSN = 17000 


Hb is how many times heavier than helium atom 


So Hb is 17,000 times heavier than Helium atom 


Q.2 Molecule containing +ve or —ve charge is called molecular ion. 
After hidding charge on ion, if it look independent individual en, BS is called as 


molecular ion. If +ve charge on NH3*! is hidden by thumb them NH¥»i independent 
molecule of ammonia so it is cationic molecular ion. A: 


Q.3. Number of isotopes of following elements are 
Chlorine - 2 
Hydrogne - 3 © 


Fluorine - 1 
Cadmium - 11 
Q.4 Two isotopes are for each Cl and Br 


Four isotopes are for S 


Six isotopes are for each Pd and Ca 

Nine isotopes are for Cd 

Q.5 Isotopes are atoms of same el ng same atomic no but differnet mass number 
eg. 2C, 8C, MC | 
Isotones are species/ a having same number of neutrons e.g. '4C,'3N,'SO 


Isobars are atoms having game mass number but different atomic number e.g. 4? Ar, °K 


aving same molecular formula but different physical and 
ties €.g. n—Butane and iso—butane. 
*. occur in nature including 40 radioactive isotopes as well 
dioactive isotopes produced through artificial disintegration 
0 natuarlly occuring isotope, 40 are radioactive isotopes 
Q-naturally occuring isotopes, 154 have even mass number and even atomic 


Isomer are com 
chemical pro 
Q.6 280di 


re than 100 subatomic particles are present in nucleus of an atom, according to 
modern technique. ; 
Q.8 As atomic number of different isotopes of an element is same so they have ‘same 
electronic configuration hence the will show same chemical properties. 
Q.9 3x 
‘A’ is atomic mass and ‘Z’ is atomic number 
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Q.10 Molecular ions are formed by passing 
' High energy electron beam 
X-rays 
Or a particles 
Through gases 
Q.11 As atomic number of different isotopes of an element is same so they have same 
’ electronic configuration hence the will show same chemical properties. 
Q.12 
SiO, = 28+ 32 = 60g mol 


ple OP Gisisice O 
M_ 60 
Q.13 | 
CO, : Volume 


449:22.4dm> 
eae 3 er 
be aMoe. G 


yy eee te 2.24dm* 
44 
Q.14 .1 mole of any gas occupies 22.4 dm? volume at 
Q.15 


H,SO, == 2H* +SO} 


0.1 2x0.1 S 
-NO.of H*ions = nxN, es 


= 0.2 x 6.02 

=2 x6. 

Q.16 No. of electron 

it on 

= b,0:10°° x 6.02 x 10” 
Q.17 


2Al* +3SO7" 

My produces No.of particles = 5N , 

SO, ), produces No.of particles = 2.5N , 
=2.5x6.02 x10" 


=1.5x1074 


Q.18 1g hydrogen is equal to one mole hydrogen item and each item vot hydrogen contains one 
electron so there will be one mole electron also. 
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Q.19 
.O, : mole of CO, 


32g :1 
16g: 55x16 | 


= 0.5 mole os 
Q.20 Molecular mass of a molecule expressed ir grams is called gram molecule > so 322 
is the molar mass of O2 : 


Q.21 . 
Rolakow sen = ese eee. _ is ha ¢ < 


sy = 0.025 
Avogadro'snumber 6.02x 10> 
Mass in grams = mole * molar mass of O2 


= 0.025 x 32 
= 0.80 : 
Q.22 , \, 
Imole Na‘ion = 10N , electrons 


1/2moles Na‘ion = SN, ae 


Q.23 
N=nxN, 
= 3x1) x6: 02x10” 
= 1800 
O24. 
Relative atomi s Vv... of atom on C-12.0000 scale that is 16 amu for oxygen. - 
Oxygen gas,me lecular oxygen (O2) 
ae Mass 
M.mass of oxygen gas 
_ Mass 
32 
2x32 = Mass 64g = Mass. 
“A) Mass of Ip is 25g 
B) g atom means mole of atoms 
Mass of O— atoms = Mole x M. mass of O — atoms 

=25x16 
=400g 

4 g mol means mole 

mass of H2O = Mole x M. mass 

= 25x18 = 450g 


D) mass of N2 gas is 25g 
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Q.26 


0.31 
Q.32 


Q.33 


: Q.34 


‘Relative atomic mass of C]_ = 35.5 amu 


Relative molecular mass of Cl2 gas = 71 amu 
If molecular mass is expressed in g, then it is called mole, so 


Imol of Cl2 gas =7lg 


‘mole of any substance contains equal No. of particle i.e 6.02107 


During combustion analysis, CO2 is chemically absorbed in 50% KOH 
CO2 + 2KOH ——> K2CO3 + H2O : 
While H20O vapour are physically absorbed in Mg (ClO4)2 because sw ) 


hygroscopic. 

During combustion analysis, CO2 is chemically absorbed in 50% KO 

It can be solved theoretically but short cut is to check molecular mass offgiv ons 
A) C3H4O4 = 36+ 4 + 64 = 104 ae & 


B) CoH20 = 2442+ 16=42 /. ~ 
C) C2H204 = 24+2+64=908/ | © 
mol 


D) CoHO2 = 24 + 1+ 32=57 8 


mol 
lonic compounds do not have molecule rather the 2 | unit (Empirical formula) 
so these don’t have molecular formula but hav al formula 


In combustion analysis, only those comp be analyzed which contain C,H, O and O. 
Organic compound +02 —S° > 

(C, H and O containing) 

So.sole product of combustion isare CO2 and H2O 


C,H,O, =12x3+1x4 SD | 
=104gmol"! 


To find limiting r 
(i) Find no. 0 
(ii) Divid 
(iii)Sm 


tant#its short cut is 

m given amount 

es by molar coefficient 

onsidered as liming reactant while large ratio is excess reactant 


io 1 


Ny, = 22" =1amol, ig ott Sri 
23 m1 160 

6Na + Fe,O,—»>3Na,0+2Fe . 

10mol = 2mol! 


Q.35 


KETS - 
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Limiting reactant < 1.66 2 — Excess reactant 


If equal masses of reactants are given then the reactant whose larger mass is used in 
balance chemical equation is limiting reactant so Mg will be in excess. 
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. Q.36 


Q.37. 


| Q.38 


Q.41 


CxHy fs to, — xCO, + 5H.0 | 
y 


Leth ps [2 ae 0: 
C,H, +(2.5)O, | 
25055 


Volume: meles of *H’ atem 


lem? C2 He reacts with O2=2.5 em? O 
Sem? Co Ho reacts with O2=2.5*5=12.5 cm? © 
22.414dm* = 4 © : ‘ 

3 @ 
11.2dm° = 2moles 


og | | es 
No, == ==mol 
325° 8 
- 4Al+30, -—> 2Al,0, 
O2 : Al O 
3 : + 
es ; | 
| | O 
3 Aes 
— —xX — 
8 3 
nt , 
? lac 
Mass of Al hed folar mass 
= bee ty A ~ 
Effi hemical reaction is expressed in term of % age yield 


Up ane yields Actual / experimental yield 
3 Thoretical / caiculated yield 


al yield is amount of product formed in chemical reaction while theoretical yield is 
amount of product obtained in balanced chemical equation. 
A) CO++0, —COo, 
By Cp,FOs=— CO; 
Cy CoH, +40, —>2C0, +3H,O 


D) °CH, #20, CO, 4.210 
1 mole of ethane give largest mol and mass of CO? 
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Q.43 If solute and solvent both are liquid then best unit of concentration is % V/V 


 Q.44 > 
— Yagexl0- 


M.massof solute 
_ 2x10 
40 


_ Molarity(M) = 


=0.5M 


Q.45 Volume of solution in dm? = = 0.5dm* 


0 
mola Mes, 1 CY 

Molar mass of solute Vol.of solution(dm’) 
> wy. 45 | 

= — x — 
180 0.5 A: 
oy 1 

ei 


=—x— =—=0,5M 
4 0.5 
Q.46 Concentration unit having volume factor either in numerator denominator is 
temperature dependent because volume is changed by changin®teniperature. 

Q.47 

Titi 8 

Ny, =35 mol No, === I" 

Q.48 


= Mass of solute 
Og = Mass of solute 


Q.49 Suppose 1dm* Ho 1000g 
1000 


So Dio x | Soma 
a att 5.5 mol of water is present in 1dm?* volume of solution. 
Q.50 
D teohol = Imol, Nino = 4mol 
2 : Was 0! 
Xio = os te X stcohol = eet 
n, 
We al 
5 5 
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Topic 


DISCOVERY AND PROPERTIES OF ELECTRON, PROTON A 


ATOMIC STRUCTURE 


AND NEUTRON 


The value of = for the electron is 
m 


A) 1.7588 x 10!'! kg C! C) 1.7588 x 10!! kgc"! 
B) 1.7588 x 107! Ckg"! D) 1.7588 x 10'! Ckg"! 
How many times the mass of neutron is greater than mass of electron O : 
A) ee C) 1840 
1836 
B) 1836 Bjat= 
1840 
The mass of proton is 
A) 9.1095 x 103! kg C) 1.602 x0 


B) 1.6726 x 10°’ kg D) 1.6750 z 
What will be the effect on proton when passed 4hrough th 
A) Deflection towards anode Ye 
B) Deflection towards cathode 

Which one is not true about cathode ra 
A) 9.11x107!' Kg 


B) Heat up the platinum foil D) Cannot ionize 
Positive rays are produced x“& 


A) By burning of gas 

B) By cooling of the gas 
C) By the bombardment 
D) From anode like calNg d@ways, produced from cathode 
A fast-moving an eject from nitrogen 


A) y-rays C) @-rays 
B) B-ray D) electrons 
Rctmrze tube was kept 
C) | torr 
D) 0.01 torr 
ays give flash on 
C) AgCl plate 
D) ZnS 
ree neutron changes into proton with the emission of 
A).Neutrino C) Electron 
B) Both A) and C) D) Meson 
Q.11 Charge of electron was measured by 
A) J.J Thomson C) Millikan 
B) Rutherford . D) Perrin 
Q.12 Bombardment of a-particles on beryllium (Be) atom emits neutron and this process 
is called 
A) Natural radioactivity C) Artificial radioactivity 
B) Pauli exclusion principle D) Hund’s rule 
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Q.13 Neutron is one of the fundamental particles of atom and carries : 
A) a charge of +1 unit and a mass of lunit C) No charge and a mass of | unit 
B) No charge and no mass D) A charge —1 unit and no mass 
RUTHERFORD’S MODEL OF ATOM AND X-RAYS AND ATOMIC NUMBER 
Q.14 Rutherford’s planet like structure was defective and unsatisfactory because 
A) Moving e accelerate towards the nucleus C) Continuous spectrum 
B) Behavior of electron remains unexplained. D) All 
Q.15 | Rutherford bombarded particles in discovery of nucleus 
A) Gamma-rays C) Alpha rays 
 B) Beta-rays D) X-rays 
Q.16 When a-particles are sent through a thin metal foil, most of them .go ‘straight 
through the foil because 


A) a-particles move with high velocity C) a-particles are positively charged 
B) Most part of atom has empty space D) a-particles are much Heavier than electrons 
Q.17 Increase in atomic number is observed during 
A) a-emission C) B-emission _ 
B) Both A) and (b) D) Radioactivity ; 
Q.18 When electrons collide with heavy metals, then — are produced 
A) Beta-rays C) Alphaffays \ 
B) X-rays D) Gamma-tays 


Q.19 Atom with higher atomic number produces Xerays of on 
A) Shorter wavelength ) Larger wavelength 
B) X-ray not produced 2 vare possible 
BOHR’S ATOMIC MODEL AND PLANCK’S QUANTUM THEORY 
Q.20 All of the following were theorizedby Bohrin his description of the atom except 
A) Angular momentum is inegral/multipl@of h/2 
B) Electrons revolve in discrete citéulaPorbits. 
C) Energy of each electron is ditectly proportional to n?. 
D) Electrons radiate energy continuously in a given orbit. 
Q.21 The relationship between energy of a photon of light and its frequency is given by 


A) de-Broglie dual hature®f matter C) Bohr’s model 

B) Planck’s Quantumstheory D) Rutherford’s atomic model 
Q.22 The velocity‘ofthe photon 

A) Is independent of wavelength C) Depends upon source 

B) Depends tipon its frequency D) Equals to the square of amplitude 
Q.23 Plamtk’s theory says energy is emitted 

A)%meontinuous manner. C) In discontinuous manner 

B) Simultaneously D) In the form of heat 
Q.24 Angular momentum of an electron 

A) n*h/2n C) nh?/2n 

B) nh/4x D) nh/2x 
Q.25 Planck’s equation is 

A) E= me? C) mvr = nh/2x 

B) E=hv D) X= h/mv 


At 


SS Ey eee 
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SPECTRUM AND HYDROGEN SPECTRUM 
~Q.26 When an atom absorbs energy the lines in the spectrum will appear which are 
A) Brighter C) Darker 
B) Colourless . D) Hard to locate 
Q.27. Pfund series are produced in the spectrum of hydrogen atom 
A) When electrons jump down to 2nd-orbit C) When electrons jump down to 3rd-orbit 
B) When electrons jump down to 4th-orbit D) When electrons jump down to 5th-ofbit 
QUANTUM NUMBERS AND SHAPES OF ORBITALS 


Q.28 Quantum number which is not derived from Schrodinger wave equation, 


A) Principal C) Azimuthal 
B) Magnetic D) Spin . 
Q.29 A nodal plane in an orbital is the plane where electron density is 
A) Maximum C) Zero 
B) Infinity D) Minimum ' 
-Q.30 The number of degenerate orbitals in a sub-shell having Sausage shape are 
A) 1 B)3 
TO Jes, D)7 
Q.31 Quantum number values for 3p orbital are 
A)n=3,/=0 6) rea 3 = | 
B)n=2,J=1 De —w, /=3 
Q.32 Maximum number of electrons that can beaccommodated in p-subshell 
A)2 > BS) 6 
B) 10 D) 14 
Q.33. Which sub-shell has highes: énergy 
A) n=5, (=3, m=+1 C) n=5, (=2, m=+2 
B) n=4, (=3, m=0 ’ D) n=4, (=0, m=+1 
Q.34 Magnetic quantum number values for the d subshell are 
A) 2 C) 3 
B)5 . D)7 
Q.35 A p-orbital has energy than the s-orbital of same principal quantum number 
A) Lower C) Higher 
B) Equal D) Variable orbit to orbit 
Q.36 Which set of quantum number represents 19" electron of Cu atom 
de 4, C=0, m=0, s=45 C)n=3 .¢=2, m=, sa 45 
By ne4, C=, m=, s= 45 Dy n= 3), 220, .m=6, sa 45 
Q.37 The d-orbital which is bi-lobed with collar is represented as 
A) dxy C) dyz 
B) dz? D) dx2-y? 
ELECTRONIC CONFIGURATION OF ELEMENTS 
Q.38 is/are isoelectronic with K* 
A) P* C) Si* 


B) S? D) All of these 
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Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


KETS - 


The atomic number of an element is 26. How many electrons are present in M- 


Shell of this element in ground state 


A) 11 C) 14 

B) 15 : D) 16 

The electronic configuration of an element is 1s’,2s”,2p,,2p,,2p, - This represents a/an 
A) Ground state C) Excited state 

B) Hybridized state D) Molecular state 


The correct electronic configuration of 29Cu is 
A) [Ar]4s°3dz, 3d?,3d2,3d?. .3d!, C) [Ar]4s'3d2 3d? 3d2 3d, .3d?. 


B) [Ar]4s'3d2,3d°3d2,3d?,.3d!, 


4 D) [Ar]4s'3d2,3d?, 32 3d',. 3d! 
Which one of the following ion has similar electronic configuration like 


A) Sc”? ey 10 ite 
B) Cr’? D) Mn‘ Sf 


In electronic configuration of Cu and Cr which of following is 
A) 3-d is full filled ~ -C) 3-d is half fill 
B) 7 electrons in s-orbitals D) 8 electrons in s-orhi 


Which of the following violates Hund’s rule &) 
: 241 
ey 


A) 1s°,2s’,2p\,,2p,,2p, C) Is*, 
B) Is?,2s' %.2 Py» 2P, 
| 


D) 
Which one of the following represents s 
for ground state of an element in grou 
Mp, np, 


A) np. .np,.np, 
B) np\.np).np! ) np’, np),.nps 


simple ion with -3 charge 
A) Is’,2s’,2p°,3s’,3p' C) 1s’,2s*,2p°,3s’.3p" 
B) 1s*,2s’?,2p’,3s' @ D) 1s*,2s*,2p' 


ing electronic configuration 


Which one of following Sani represents an element that form a | 


A specie Z has 


1s’, 2s’, 2p? ,938',3p,,3p,,3p, What could Z be 
A) Ar C) chr 
B)S D) P= 
T mber of lobes in all the orbitals of a d-subshell are 
C) 16 

' D) 18 
“Two electrons in the same orbital should have opposite spins” according to 
A) Aufbau’s principal , C) Pauli’s exclusion rule 
B) Hund’s rule D) None of these 


Which of following configuration is not correct according to Hund’s rule 


ANNU OP OEY Ae 
B) [FY | py] 
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PAST PAPERS QUESTIONS 


Q.1. The charge of one gram of electron is 
A) 1.7588 x 10°''C C) 1.7588 x 108C 
B) 1.7588 x10'"'C D) 1.602 x 10°1°C 

Q.2__ If the charge value of clectron 1.7588 x10 '' coulombs Kg~', then what would be the 
mass of electron in grams (charge on electron is a 1.60222 x 10~ '9 coulombs)? 


A) 9.1095 x 103! C) 9.1095 x 10°78g 
B) 91.095 x 10g . D) 0.919095 x 1e , 
Q.3° Number of neutrons in {Zn will be 
A) 30 C) 38 O 
B) 35 ; D) 36 
Q.4 Thecharge on one proton is 
A) 1.602«107'C C) 1.602*10°77C 
B) 1.602x10-°C D) 1.602x107!C A: 


Q.5 The e/m value for the canal rays is maximum for 

A) Hydrogen C) Nitroge 

B) Helium D) Argon CG 
Q.6 ‘The nature of cathode rays in discharge tube : 


i Ga 
B) Depends upon the nature of the cathode ischarge tube 


C) Is independent of the nature of the gas _u ischarge tube 
D) Depends upon. the nature of anod is¢harge tube 

.Q.7 According to the number of proto utrons and electrons given in the table, 
which one of the following op S Ca 


A) Depends upon the nature of the gas used in 


Neutron Electron 


C) As®,Ga",Ca® 
D) As"*, Ga, Ca” 
Q8 dic table is arranged in ascending order of? 
i C) mass number 
D) Proton number 


°Q9 r of electrons in the outermost shell of chloride ion(CI yi is 
17 ; C) 1 


D) 8 
Q.10 Number of electrons in?}Ga*’ Will be 
A) 28 C) 30 
B) 29 D) 34 


Q.11 Isotopic symbol of ion of Sulphur—33 is S°’How many numbers of protons and 
neutrons are present if number electrons are 18? 
A) p=18,n=15  C)p=16,n=18 
B) p= 16,n=17 D) p= 17, n= 16 
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Q.12 Among the following, which contains same no. of electrons & proton but different 
no. of neutron: 


A) Isobars C) Isotones 
B) Isotopes D) None of the these 
- Q.13 Which quantum number tells us about orientation of orbitals: 
A) Principal quantum number C) Spin quantum number 
. B) Azimuthal quantum number D) Magnetic quantum number’ 
Q.14 . The relative energies of 4s, 4p and 3d orbitals are in the order 
A) 3d < 4p <4s C) 4p < 4s < 3d 
B) 4s < 3d <4p D) 4p < 3d <4s 
Q.15 Correct order of energy in the given sub-shells is: © 
_A)5s>3d>3p>4s | C) 3p >3d>5s> 4s 
B) 5s > 3d > 4s > 3p D)3p>3d>4s>5s A 
Q.16 There are four orbitals s, p, d and f. Which order is cor ith respect to the 
increasing energy of the orbitals 
A) 4s < 4p < 4d < 4f C) 4s <4f<4p< 4d 
_ B)4p<4s<4f<4d D) 4f < 4s Ip 
Q.17 Maximum numbers of electron in a sub-shell is gi 
A) 2(2/-1) C)2 
B) 2(/+1) 


Q.18 The order of energy level in '° K is? 


A) 4s, 4p 4s, 3d 
B) 3p, 4s &, ) 3s, 3d 
Q.19 With increase in the value quantum number ‘n’, the shape of the s- 
_ orbitals remain same although their sizes 
A) Decrease C) Remain the same 


B) Increase D) May or may not remain the same 
Identify the correct associated with the shape of p-orbital: 


TOK Vas 


Pe 


x 


D) 


Q.21 Which of the following element in its gaseous atomic state has electrons fully 
occupying first two spherically symmetrical orbitals? 
A) Oxygen ~ C) Helium 
B) Beryllium D) Carbon 
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Q.22 


Q.23 . 


Q.24 


Q.25 


Q.26 


Q.27 


Q.28 


Q.29 


Q.30 


_A) Gain electrons readily 


Which one of the following pairs has the same electronic configuration as possessed 
by neon (Ne-10) 

A) Na‘, Cl . C) Na*, Mg* 

BYKGCH. : D) Na*, F- 


The maximum number of electrons in electronic configuration can be calculated by 
using formula: 


A) 2/+1 C) 2n? 

B) 2n*+2 ; D) 2n?+1 

Which is the correct electronic configuration of chromium (2sCr)? 

A) Is’, 2s”, 2p®, 3s, 3p®, 4s”, 3d? C) Is”, 2s*, 2p®, 3s”, 3p°, 4s! ) 
B) Is’, 2s’, 2p®, 3s”, 3p®, 3d° _D) 1s, 2s?, 3s”, 3p®, 3p®, 48°, 3d 


is of a Nitrogen atom in ground state? 


Nitrogen has the atomic mass of 7. Which of the following electron gurations 
$i, 

A) 1s?,2s?,2px',2py' ,2pz' C) Is’,2s’ .2py*@Qpz' 

B) Is’,2s’,2px*,2py' D) 1s”,2s?, 2px 2p 

The ionization energy of hydrogen atom is 

A) Zero C) 

B) 13.13kJ/mole 


The elements for which the value of ioni 


mole 
rgy is low can 
ain electrons with difficulty 
B) Lose electron less readily Lose electron readily 
Electron affinity of the atom i released when 


A) Electron is added to gaseous C) Electron is removed from gaseous atom 
B) Covalent bond of a: en D) Covalent bond is formed between the atoms 


The shielding effect oftinne lectron is responsible for — 

A) Decreasing ioni cgi C) Having no effect on ionization energy 
B) Increasing io i ergy D) Increasing electronegativity 

Which of the following sub-shell has no degenerate orbital 

A)s @ C)d 

B) p D) f 


El 
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Q.1 


Q.2 


Q.6 
Q.7 
Q.8 
Q.10 
Q.13 


Q.17 


Q.18 


Q.20 
Q.21 
Q.23 


EXPLANATORY NOTES» 


Mass of one electron = 9.1095 x107'kg 


9.1095 x10 'kg = 1 electron 
kg = 1/9.1095x 107! electron: 
ikg = 1,0978x10*° electron 


Charge on Ikg-electrons = number of electrons in | kg x charge on an electron 
= 1.0978x10°° x1.602«10-? 
= 1.758 x10!'Ckg™! 


a-prticle is He** or He-nulcei which is composed of two protons two neutron. The 
mass of a neutron is slightly greater than the mass of proto efore a-prticle slightly 
heavier than four times the mass of a proton in the same e mass o-prticle slightly 
less than four times the mass of aneutron : 

Positive rays are actually fast moving cations. © 


I | if} 4 
,N+,n—,; B+; He 
Cathode rays are not produced at higherpre e to steric hinderance. 


1 ! 0 UW) 
on —,, P+_,e4+,n 


There are three type of funda atomic particles out of which only two types of - 
fundamental sub-atomic ps Proton and neutron) are in nucleus 
These are called nuclea mental sub-atomic particles 
667. 66 49 0 
Sou Zn 4 .e es -. 
4 w Concave Vacuum pump 
surface Sey 


Cathode rays ; Anti-cathode 
(electrons) (Target material) 


X-Rays 
The X-rays of shorter wavelengths are emitted when target metal is of higher atomic number. 
Electrons do not radiate energy in a given orbit. 
E=hv 
Energy is emitted or absorbed in discontinuous manner in the form of energy packets. 
Each packet of energy is called quantum which have definite amount of energy. 
In case of light radiations quantum is called photon. . 
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Q.26 The spectrum of white light obtained after being absorbed while passing through gaseous 
element is called atomic absorption spectrum. It appears as dark lines against bright 


~ background. ae . 
Q.28 Quantum number which is not derived from Schrodinger wave equation is spin 


quantum number. 


Q.32 
Sub-shelil | electrons 
Q.33 1s<2s<2p<3s GK 3d <4p <5s < 4d < Sp < 6s < 4f'< 5d < 6p <7s 
Q.34  dxy(m =-2), a =+1), d,2_)2(m = +2) and d, (m=0). 
Q.35 Energy ) s<p<d<t 


r]4s'3d?, 3d? 3d? 3d, , 3d?, 


Q.38 Number of electrons = Z — charge 
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Q. 39 
1s’2s?2p°3s’3p‘4s’3d° 
I=K 
2='L 
3=M 
4=N 


So number of electrons in M shell are 14. 
Q.42 Argon = [Ne]3s*3p?3p?3p? = T,”* | 
Q. 44 When more than one electrons are to be placed in degenerate a Sa they are 
placed to have maximum number of unpaired electrons metas 


Example: | Ce =Is", 2s", 2p,, 2p,, 2p, 
Q. 45 Half filled and completely filled orbitals are relatively stable. 
Q. 47 Sulphur 16 [Ne]3s*3p?3p! 3p! 
i ee Sd 


U by ty yz 


a2 . 
Q. 49 According to this wn Se for two electrons residing in the same orbital 
" | 


of poly-electron atom t values of four quantum numbers. 


-Q.50 When more than S are to be placed in degenerate orbtials, then they are 
placed to have m umber of unpaired electrons possible. 
Example: ls’, 2s’, 2p\, 2p), 2p? 
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PROPERTIES OF GASES AND GAS LAWS AND GENERAL GAS EQUATION 
Q.1 At constant temperature when the pressure of gas is increased three times than its 


volume becomes 


yes | C)3V 


3 
B) . D)5V 
Q.2. Under what conditions the density of an ideal gas will be RY 


A) High temperature and low pressure @ 
B) Low temperature and high pressure 

C) Low temperature and pressure es : 
D) When temperature and pressure are same 


Q3 if < is plotted on X-axis and pressure on Y-axis “ emperature, what should 


appear 
A) Straight line parallel to x-axis line parallel to y-axis 


B) Straight line rve 
Q.4 =‘ The general gas equation to know s of the gas at various temperatures is 


A) V. = 273V, C) V, = v,(1- r 
273 +1 273 


oe: 
B) V,= v,( 1455) 


D) None of the above 
Q.5 Which one is the eet for R? 
r 


A) 0.0821 atm dm? C) 0.0821 atm m3? K7! mol! 
B) 2 cal K"! D) 8.314 Nm? K" mol’! 
Q.6 Two moles o eff gas at 273 K under | atm pressure has a volume of 
. C) 44.828 dm? 


D) 11.212 cm? 
Q.7 ic substance can store energy only in the form of 
A tional motion C) Rotational motion 
ibrational motion D) Rotational and vibrational motion 
Q.8 of the following is false in case of gases 
A) They diffuse easily C) They have mass 
B) They are highly compressible D) They do not mix well 


Q.9 A graph between pressure and product of pressure and volume at constant 
temperature and number of moles is 


A) Straight line parallel to x-axis 
B) Straight line parallel to y-axis 

~ C) Straight line passing through the origin 
D). The curve showing the maximum 
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Q.10 If both temperature and volume of a gas are doubled, the pressure 


A) Cannot be predicated ~ C) Remain unchanged 
B) Is reduced to '4 D) Is doubled 
Q.11 Which one is the form of general gas equation? 
A) PV =nRT cides 
tes 5 RT 
B) ++ Leute: D) All of these 
fe AEs 


Q.12 Volume of a gas at STP is 10 dm° at what temperature its volume me 
30dm*, keeping pressure constant 


A) 3°C C) 819°C 

B) 819K D) 3K 

Q.13 Which of the following pairs of gases possess equal volume P 
A) 44g CO2 and 44g CO. 


D) 0.5 mole of NO and 16 g O, 


Q.14 Which is incorrect about ideal gas __ 
A) No force of attraction between molecules 


B) No example in nature 


B) 16g Oz'and 32gCH4 
C) 3.01x10** molecules of CO and 3.01 x maga fH, 


C) Can be liquefied easily 


D) Obey gas laws at all conditions @ % erature and pressure 
Q.15 Absolute zero is 
A) -273 K C) 0°C 
B) -459.67°F D) -546 K 
Q.16 A gas initially at 27°C is edjupto 327°C, its average K.E will be 
A) Doubled C) Four times 
B) 300 times D) 327 times 
Q.17 The correct vatdeoree ral gas constant R is 
| C) 0.0821 Jmol"! K" 
folk! . D) 8.314 x 10’ erg mol"'K"! 


Q.18 ids, temperature is the measure of kinetic energies of molecules 
nslational C) Rotational 
D) All of these 
Q.19 ematically, Boyle’s law can be represented as 
Vex | : C) P1Vi = P2V2 
B) PV=K D) All of these 
Q.20 The molar volume of nitrogen gas is maximum at 
A) 25°C and 1 atm C) 0°C and 2 atm 
B) 130°C and | atm D) 100°C and 2 atm 


Q.21 8g of methane and 2g of hydrogen are mixed and kept at 760 mm pressure at 273. K, 
the total volume occupied by the mixture will be 
A) 11.2 dm? C) 22.4 dm? 
B) 33.6 dm? D) 44.8 dm? 
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Q.22 What is NOT true about gases 
A) They are highly compressible 
B) They have only vibrational motion 
C) Sudden expansion of gases cause cooling 
D) They exert pressure on the walls of the vessel : 
Q.23. For a definite mass of an ideal gas at constant temperature, the plot of which pair of 
species will give a curved graph 


A) PV vs P C)P vs V 

B) Pvs V! D) PV vs P*! 
Q.24 A pressure of 0.101325 bar when expressed in atmosphere represents 

A)0.0latm © C) 1.0 atm 

B) 0.1 atm D) 10.0 atm O 
Q.25 Dimensions of the pressure are the same as that of © 

A) Energy C) Force 

B) Energy per unit volume _~ D) Force per unit vo e 

KINETIC MOLECULAR THEORY OF GASES AND IDEAL GAS EQUATION | 

Q.26 Gases deviate from ideal behavior at high pressure. ich of the following is 


correct for non-ideality? 
A) At high pressure, the gas molecules move in one di 
B) At high pressure, the collision between the gas mol 


D) At high pressure, the inter-molecular attra 
Q.27 Under high pressure which of the follo ow more ideality in character 


A) Na 
B) NH3 | 

Q.28 When 200cm! of a gas at constant e is heated, its volume 
A) Increases C) Remains unchanged 


B) Decreases D) First increases then decreases 


Q.29 The product of PV ofag nit of 
A) Force. C) Entropy 
B) Work D) Enthalpy 


Q.30 Under what con ition temperature and pressure will a real gas behave most like 
an ideal gas? 


A) Lowt e and low pressure C) Standard temperature and standard pressure 
erature and high pressure D) High temperature and low pressure 
Q.31 perature of a gas is directly proportional to average 
nal K.E C) Translational K.E 
rational K.E D) None of these 


ideal gas can’t be liquefied because 

A) Its critical temperature is always above 0°C C) Its molecules are smaller in size 

B) It solidifies before becoming a liquid D) Forces between its molecules are negligible | 
Q.33 The compressibility factor, Z, for an ideal gas is 


A) Zero C) Less than one 
_ B) Greater than one D) Equal to one 
Q.34 In dm? atm K-'mol' the numerical value of general gas constant R is 
A) 1.989 C) 8.314 
B) 0.0821 - D) 62400 
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Q.35 Inaclosed flask of one dm’, 2.0g of hydrogen gas is heated from 27°C to 327°C. 
Which of the following is incorrect 
‘A) The pressure of the gas increases 
B) The kinetic energy of gas molecules increases 
C) The rate of collision increases 
D) The number of moles of the gas increases’ 
Q.36 _A pressure of a gas is due to 
A) Rapid intermolecular collisions 
B) Molecular impacts against the walls of vessel 
C) Voids between the gas molecules 
D) Ideal behaviour of gases C 
Q.37 The compressibility factor, Z i.e. the extent to which a real gas a m ideal 
behaviour is given by (for one mole) 


PV RT 
A) Z= ae CO) Z=—— 
)z= 20 z= As 


B) Z= a D):Z= er 
RT 
Q.38. Which of the following molecule has the lowest Kipres at 273 K? 
A) CO Cc 
B) CO2 ) 
Q.39 Which of the following gases has the lowe .S velocity at 25°C.? 


A) SO2 N2 
B) O2 ) Cla 

KINETIC INTERPRETATION OF TEMPERATURE AND VAN DER WAALS EQUATION 
Q.40 Critical temperature for di erent gases is different and depends upon 


A) Size of molecule C) Shape of molecule 
B) Intermolecular ti D) All of the above 
Q.41 “a” is called co- no attraction in Van der Waal’s equation for real gases the 
unit of “a” is 
A) Nm : C) Nm**mol? 
B) Nm D) Nm**mol 
Q.42 Th perature at which a substance can exist as a liquid is called its 
emperature ; C) Standard temperature 
olute temperature D) Upper consulate temperature 


very small values of Van der Waal’s constant in his equation for a particular 
as show that . 
A) The molecules of the gas are big sized 
B) Gas is sufficiently polar 
C) Least attractive forces are present among the molecules of the gas 
D) The gases are non-ideal 


Q.44 Excluded volume is times the actual volume of gas molecules 
A) Two C) Three 
B) Four ; D) Eight 
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Q.45 


Q.46 


Q.47 


Q.49 


Q.50 


The constant ‘a’ in Van der Waal’s equation is maximum for 

A) Helium C) Hydrogen 

B) Oxygen . D) Ammonia 

The average kinetic energy of the gas molecules is 

A) Inversely proportional to its absolute temperature 

B) Directly proportional to its absolute temperature 

C) Equal to the square of its absolute temperature 

D) Directly proportional to the square root of its absolute temperature 
The unit of Van der Waal’s constant “a” is 


A) atm dm° mol? C) atm dm® mol? 
B) atm dm? mol! D) atm dm? mol! 


A gas is heated at constant temperature then 
A) The number of molecules of the gas increases ; 


B) The kinetic energy of the gas molecules decreases . A e 


C) The kinetic energy of the gas molecules increases 


D) The kinetic energy of the gas molecules remains unaltered es 


2 ia 


_The pressure P in the ideal gas equation is replaced by & 


A) P+ = C) P+ 52 
2 
BEE D) P 
Which of the following gas has highest critica rature 


A) Nitrogen. xygen 


B) Helium | ae 
¢ 
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Q.1 


Q.2 


Q.3 


Q4 


Q.5 


Q.6 


—Q.7 


Q.9 


PAST PAPER QUESTIONS ~ 
All the collisions between the particles of gases are elastic in nature. What is meant 
by “Elastic Collisions”? 

A) The velocity of the molecules changes 

B) No change in mass during the collisions 

C) No change in the kinetic energy 


D) No change in potential energy during the Collisions 

Which one of the following expression represent the Avogadro law? __. 
A) V= RnT/P (When T and n are constant) 

B) V= RnT/P (When T and P are constant) 

C) V= RnT/P (When P and n are constant) 


D) V= RP/nT (When T, P and n are constant) 
The root mean square velocity of gases is inversely propagate square root of 


their: 


A) Temperature C) Pressure 
B) Molar mass D) Volu 
The number of molecules in 22.4 dm? of H2 gas -and | atm are 
A) 60.2 « 107 C 
B) 6.02 x 1073 107 
There are four gases H2, He, N2 and C . Which gas shown greater non-ideal 
behavior? 
A) He ) H2 
B) CO2 D) N2 
Which graph represents Bo 
‘ an 
Vv 


B) 9 Dp) Sp => 
T. ation number of Nat in NaCl crystal is . 
C)4 
D) 6 
dentify the value of R at STP 
) 8.314 atm dm* mol! - C) 0.0821 atm dm? K*! mol! 
B) 0.0821 cal K*! mol! D) 8.314 cal K"! mol"! 
In the equation ( “*) (V — nb) = RT, ‘b’ represents the 
A) Excluded volume C) Actual volume 
B) Excluded pressure D) Excluded volume per mol 
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Q.10 Gas is enclosed in a container of 20cm>with the moving piston. According to kinetic 
theory of gases, what is the effect on freely moving molecules of the gas if 
temperature is increased from 20°C to 100°C? 

A) Colliding capability of molecule will become lower 
B) Pressure will become one half 
C) Temperature has no effect on freely moving molecules 
D) Volume will be increased 
Q.11 Which of the following is the correct equation to calculate relative molecular ma 


of a gas 
A) M-mPRT/V C) M = mPR/VT O 
B) M=PV/mRT D) M= mRT/PV 
Q.12 Which of the statement is applicable for both ideal and real gases motedics2y 


A) Have no forces of attraction 
B) Collisions between the molecules is elastic a 
C) Molecules are in random movement 


D) The actual volume of gas is negligible as compared to the f gas 
‘Q.13 Correct order of boiling points of the given liquids is 


A) H20 > HF > HCl > NH3 C) H20 > dy> HCl 
-B) HF > H20 > HCI > NH; D) HF omy > HCl 
Q.14 At 1489 mmHg, water will boil at 

A) 120C° ~ Cc 

D) 100C° : , 
Q.15 Ice is less dense than water at 

A) 0°C 4°C 


 B)-4°C D) 2°C 
Q.16 In crystal lattice of ice, each O- water molecule is attached to 
A) Four H-atoms C) Two H-atoms 


B) One H-atom _ D) Three H-atoms 

Q.17 What is reason that thei °C occupies more volume then water: 
A) Empty spaces C) Intermolecular forces 

S 


B) Ionic:bond D) Debye forces 
Q.18 Water has 


density at 


B) 0° D) 4°C 
Q.19 Int ure of NaCl, each sodium ion is surrounded by chloride ions 
A C) 6 
D) 8 
Q.20 Which one the following have highest lattice energy? 
A) NaCl C) KCI 
B) KBr D) LiCl 
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Q.1 According to Boyle’s law: The volume of a given mass of a gas is inversely proportional 
to the applied pressure at constant temperature. 


Q.2 


0s S 


; M Q = —— 
Q.4 The a to know the volumes of the gas at > is 
te ‘ 
=V, (1 + 
S593) 
‘Where, Vi = Volume of gas at temp 


Vo = Volume of gas at 0°C° 
t = Temperature on C 


Q.5 
R=0. = ol LK"! 
= 0.0 mol! K"! 
Q.6 Molar volume of ideal gas a 2.414 dm’. In this way two moles of ideal gas will 
occupy 44.828 dm’. 
Q.7_ A mono-atomic shes tore energy only in the form of translational motion 
Q.8 Gas molecules move ra S y and mix with each other to form homogeneous solution 


0 ———~>P (atm) 


Q.10 If both temperature and volume of a gas are doubled, the pressure remain unchanged 
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Q.11 


Q.12 


Q.13 


Q.14 
Q.15 


Q.16 


Q.17 


Q.18 


Q.19 
Q.20 
Q.21 


All of the following are the form of general gas equation 
® PV =nRT | 
PN EN 
tT 5 
— BNE 
RT 


According to Charles law: The volume of the given mass of a gas is directly proporti 
to the absolute (Kelvin) temperature at constant pressure. 


(3x 273K =819K) 
At STP the temperature is 273 K when the volume becomes 3 ti 
—»30dm?), the temperature is also three fold (3 x273K = scaly 
Equal volumes of all the ideal gases at same temperature a ee contain equal 
number of moles and molecules. 
Ven (where P. and T are con 
V =nk 
Both 0.5 mole of NO and 16 g (0.5 mole) O2 have number of moles therefore they 


have equal volume at STP . 
Ideal gas can’t be liquefied because there is 


Absolute zero = -273.15°C 
=0K 
=-459.67° F 
Average K.E is directly related temperature. 


With increase in temperat °C to 327°C (doubles) the average K.E will be 
doubled 


ae 


4x10’ erg. mol!.K"! 
In gases an nS perature is the measure of average translational kinetic energies of 


All vie form are correct for Boyle’s law. 
olume is maximum when temperature is high and pressure is han 
4 hane (0.5 mole) and 2g of hydrogen (1 mole) will occupy total volume 


1. molar volume = 1.5 x 22.4=33.6 
ases have translational, vibrational and also rotational motion. 
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Q.24 1.01325Bar=latm | 
0.10132SBar = 0.1 atm 
Q.25 Dimensions of the pressure are the same as that of energy per unit volume ~ 
Q.26 At high pressure, molecules come closer to each other and inter-molecular attractions 
. become significant. 
Q.27 More will be ideality in character of a gas 


e Less IMF 
e Non-polar O 
e Small size ' 


e Smaller mass 
e Small values of a and b (Van der Waal’s Constants ) ¢ 


Q.28 Volume increases with the increase in temperature at constant pre 
Q.29 The product of PV of a gas has unit of work - 
Q.30 A real gas behaves like and ideal gas at high temperat 


pressure . 
Q.31 Absolute temperature of a gas is directly proportio ge translational K.E 


Q.32 An ideal gas can’t be liquefied because forces olecules are negligible 


Q.33 The compressibility factor, Z, for an ideal i al to one 
Q.34 R=0.0821 atm dm3mol!.K"! 
Q.35_ In a closed container, there will b e in the quantity (number of moles) of the 
gas. 
Q.36 A pressure. of a gas is due or impacts against the walls of vessel 
; _ PV 
Q.37 oa 


Q.38 Not required S 
Q.39 Cos EN 
M 


Cl 1 molar mass therefore i it has lowest r.m.s velocity. 


Q.40 temperature for different gases is different and depends upon size of . ae 
e of molecule and intermolecular attractions 
Q.41 
_ Nm?x(m*y? 
~~ (mol)? 


a= Nm”..m°.mol? 


a = Nm*4mol? 
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Q.42 


Q.43 


Q.44 


Q.45 | 


0.46 
47 


Q.48 
Q.49 


Q.50 


The highest temperature at which a substance can exist as a liquid is called its critical 


temperature 
Very very small values of Van der Waal’s constant in his equation for a particular gas 


show thatLeast attractive forces are present among the molecules of the gas. 


b=4Vmn 

Where, Vm is the actual volume of gas molecules. 

‘a’ is a constant of proportionality and is called co-efficient of attraction or 

per unit volume. It has a constant value for a particular real gas. pain | gen 


bonding (strong IMF) 
The average kinetic energy of the gas molecules is directly pro onal p its absolute 
temperature e 


Be atmx(dm*)’ : . ~ 
(mol)? | . 
a = atm.dm*.mol? © 
Notrequired = O 


(P+) (V -nb) = nRT 


IMF Tt Tc t | Y 


¥ 


. 
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PROPERTIES OF LIQUIDS AND INTERMOLECULAR FORCES 
Q.1 CHCl exist in liquid state due to 
A) Dipole-dipole and London dispersion forces 
B) Dipole induced dipole forces 
C) Dipole—dipole forces 


: D) Hydrogen bonding 

Q.2. The highest boiling point among the following is for 
A) NH3  C)Bn 
B) CHCl3 D) Xe 

Q.3 In NH3, dominant Van der Waal’s force among following is 
A) London dispersion forces ~ C) Dipole induced ini fey 
B) Dipole—dipole forces D) Hydrogen bondi 

Q.4 ° Nature of bonding affects the properties like: 
A) Solubility C) Melting, boi points and isomerism 
B) Reaction kinetics ‘D) All of these 

Q.5 Liquids have no definite shape, it is because 
A) The molecules of liquid are in constant motion ver each other 
B) The intermolecular forces of liquids are weaker zases 
C) The liquid molecules have kinetic energy le ids 


D) All statements are correct 
Q.6  Propanone is miscible in water due t Q 
A) Both are polar molecules lydrogen bonding between them 
B) Dipole-dipole attraction betw D) All of these 
Q.7 Strong dipole-dipole forces a iquid molecules are responsible for 
A) Very high heat of vapori ion C) Very low boiling point 
B) Very low heat of vaporizatio D) All are correct 
Q.8 Which one of the foll g arrangements usually represents the correct order of 
increasing interactio 


ondon forces, Dipole — Dipole 
ogen bonding, Dipole — Dipole 


Q.9 ollowing has strongest intermolecular forces of attraction 
(H2) C) Chlorine (Cl2) 


D) Methane (CH4) 


Q.10 orces which are present between the ions and water molecules are known as 
A) Dipole induced dipole forces C) lon dipole forces 
B) Dipole-dipole forces - D) London dispersion forces 
-Q.11 Forces of attraction, which may be present between all kinds of atoms and molecules are 
A) Intramolecular C) Intermolecular 
B) Vander Waal ~ D) Dipole-induced dipole 


eee 
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Q.12 The attractive forces between the partial positive end of one molecule and partial 
negative end of other molecule are called 
A) Dipole-dipole forces C) Ion dipole-dipole forces 
B) London dispersion forces D) Debye forces 

Q.13 Liquid gets the shape of the container when it is poured into it. Which one of the 
following reason justifies it 
A) Liquid do not have definite shape C) Liquid do not have definite volume 
B) Liquid is highly compressible D) Liquid molecules can slide over each 

Q.14 The boiling point of higher alkanes are greater than those of lower alkan 


reason that 
A) Higher alkanes have greater number of atoms 


B) The polarizabilities of higher.alkanes are greater 
_ C) Higher alkanes have greater hydrogen bonding 


D) Higher alkanes have greater hydrogen bonding , 
EVAPORATION, VAPOR PRESSURE, BOILING POINT AND EXTERNAL PRESSURE 

Q.15 Vapour pressure of water is 4.579 torr at 0°C and 9.209 tor at 10°C, so increase in 

vapour pressure from 0°C to 10°C is 4.630 torr. C, be the change in vapour 


pressure from 90°C to 100°C 


A) 4.630 torr C) 
B) > 4.630 torr 
Q.16 Which of the following has highest vapou e 


ain same at all Temperature 


A) Water ercury 

B) Glycerol Isopentane 
Q.17_ The boiling point of water wo est at 

A) Murree C) Gawadar 

B) Mount everest D) Siachin 
Q.18 Manometric method is easure the vapour pressure of liquids and V.P is 

calculated by using uation 

A) P=Pa-—Ah -C) P=Pa+Ah 

B) P=Pa D) All of these 
Q.19 i fals evaporation 

t n@menon C) Continuous 


D) Cause cooling 
Q.20 


pressure of water at 100°C is 
n Hg C) 760 mm Hg 


5 mm Hg D) 1489 mm Hg 
he conversion of vapours back into their liquid state is called 

A) Crystallization C) Evaporization 

B) Vapourization ; D) Condensation 
Q.22 Vapour pressure is not affected by 

A) Surface area C) Temperature 

B) Intermolecular forces fag its D) Atmospheric pressure 
Q.23. Which one of the following has highest volatility 

A) Diethy! ether C) Ethyl alcohol 

B) Water D) Ethylene glycol 
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Q.24 . In order to mention the boiling point of water at 110°C, the external pressure should be 


A) Between 760 torr and 1200 torr C) Between 200 torr and 760 torr 
B) 765 torr D) any value of pressure 
Q.25 The boiling point increases down the zero group element due to 
A) Ion dipole forces C) London forces 
B) Hydrogen bonding D) Dipole-dipole forces 
Q.26 If we provide very high amount of heat to a liquid its boiling point will 
A) Increase C) Remains constant 
B) Decrease ; D) There will be no boiling 
Q.27 Evaporation is designated as a cooling process because of the reason 


A) It is a surface phenomenon © 
B) It is exothermic process 

C) High energy molecules leave behind the low energy molecules and ag 

D) All of the above 


Q.28 Vapour pressure of a liquid depends upon the following 
A) Surface area and temperature only 


B) Volume of the liquid . 
C) Humidity of the liquid in the air 


| D) Temperature and the inter-molecular forces 
Q.29 At latm pressure, a liquid 1 has the boili 
predict about both the liquids 


A) Liquid | has high vapour pressur t i 
B) Liquid | has the weak intermolétu es of attraction than the liquid 2 
‘agin 2 


ess than a liquid 2, what can we 


C) Liquid | is more volatile tha 
D) All of the above 
Q.30 The distillation of a solutio er reduced pressure is called 
A) Fractional sia C) Distillation 
B) Destructive dis ‘ D) Vacuum distillation 


Q.31 A pressure coo ces cooking time because 
A) Large ed C) Boiling point of water rises 
B) Heat rmly distributed _ D) Vapour pressure of liquid decreases 
Q.32 Mo of vapourization of water is - 
kJ molt C) 140.6 kJ mol"! 
6 kJ mol! D) Zero 
Q.33 Rate of evaporation of a liquid does not depend on 
A) Surface area of liquid — ’ C) External pressure 
B) Inter molecular forces D) Temperature 
Q.34 Which one of the following would cause severe burning 
A) Boiling water at 100°C C) Steam at 101°C 
B) Boiling water at 80°C D) Water at 20°C 
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Q.35 The boiling point of a liquid is that temperature at which 

' A) The vapour pressure of the liquid is equal to the atmospheric pressure 

B) The vapour pressure of the liquid is less than the atmospheric pressure 

C) The vapour pressure of the liquid is greater than the atmospheric pressure 

D) The vapour pressure of the liquid is equal to intermolecular forces of liquid molecule 
Q.36 The vapour pressure of pure water at 100°C is 


A) 760 cm Hg ‘C) 0.1 atm 
B) 14.7 Psi D) 101.325 Pa _ eer 
HYDROGEN BONDING AND PHYSICAL PROPERTIE S, ANOMALOUS BEH. AN IOU R 
OF WATER 


Q.37 The strength of hydrogen bonding is 
A) 20 times less than a covalent bond C) 20 times less than affonic bond 
B) 20 times more than a covalent bond D) 20 times more than’ dtionie bond 


Q.38 When ammonia is dissolved in water, number of hydrogen, bonds formed by 
ammonia are f r 
A)1 C):2 
B)4 D)3 gm 
Q.39 Lower alcohols are soluble in water because N 
A) Intermolecular hydrogen bonding 
B) Dipole induced dipoles ; 
C) Low electro-negativity sl ag tet Ba H 
D) All of the above | : 
Q.40 Hydrogen bonding is marina? 


A) Diethyl] ether "om, C) Ethanol 
B) Benzene y D) Water 
Q.41 The strongest H- bond i a a 
A) F---H FA! | C) O----H 
B)N--H @ ~ 4 D) O----F 
Q.42 When two ige. cubes: are passed over each other, they unite to form one cube. This is due to 
A) Covalent, attraction C) Ionic bond formation : 
B) Hydrogen bond formation D) Metallic bond formation 
Q.43 Yan ofthe following can form hydrogen bonding among its molecules more prominently 
O 
~ | ! 
A) CH3 OH C) CH3 —- C— CH3 
B) CHCl3 D) All of these 
Q.44 Hydrogen bonding is involved in 
A) Solubility C) Cleansing action of detergents 
B) Biological molecules D) All 
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Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


B) It is less dense than water : GS 
~ C) Its density is maximum at 4°C 4 


Water has maximum density at 

A) 0°C S993. 

B) 4°C D) 100°C 
When water freezes at 0°C its density decreases due to 
A) Change of bond angles 

B) Cubic structure of ice 

C) Empty space present in the structure of ice 


-D) Change of bond length 


Ice float over water because ; 
A) Its structure is diamond like 
D) It has no regular arrangement of molecules 


Ice occupy percent more space than liquid water 
te ne, 


® 


B) 17 D) 20 
Hydrogen bonding is extensively present in protei 
bond being produced is between - 
A) Nitrogen and hydrogen atom Cc nand hydrogen atom 
B) Carbon and hydrogen atom em are possible 


The pair likely to form the strongest bonding 
A) H20 and HCHO H20 and CHy 
B) H20 and CH3COCH3 x“ H20 and CH3C! 


e spiral. The hydrogen 
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- Q.1 All the collisions between the particles of gases are elastic in nature. What is meant 
by “Elastic Collisions”? 

A) The velocity of the molecules changes 


B) No change in mass during the collisions 
C) No change in the kinetic energy 


D) No change in potential energy during the Collisions 
Q.2. Which one of the following expression represent the ae, law? 
A) V= RnT/P (When T and n are constant) 
B) V= RnT/P (When T and P are constant) 
C) V= RnT/P (When P and n are constant) 


D) V= RP/nT (When T, P and n are constant) 
Q.3 The root mean square velocity of gases is inversely ke ¥ Square root of 


their: 
A) Temperature’ C) Pressure 
B) Molar mass D) Volu 
Q.4 The number of molecules in 22.4 dm? of H2 gas at 0 atm are 
A) 60.2 x 107 
B) 6.02 x 1073 
Q.5 There are four gases ®, He, N2 and CQ2 : ich gas shown greater non-ideal 
behavior? 
A) He 
B) CO? ) No 
Q.6 Which graph ws ac > 
t PV=k 
Vi. 
% oo? > Gy) 8p 
1/V _ 
Dy aOprcse 
Q.7 Th tion number of Na+ in NaCl crystal is 
Ce ~ 
D)6- 
the cave of Rat STP ; 
es 314 atm dm? mo!'! C) 0.0821 atm dm? K*! mot"! 
B) 0.0821 cal K*! mol! D) 8.314 cal K"' mol! 
In the equation (P ++ a (V — nb) = RT, ‘b’ represents the 
A) Excluded volume C) Actual volume 
B) Excluded pressure D) Excluded volume per mol 
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Q.10 Gas is enclosed in a container of 20cm>with the moving piston. According to kinetic 
‘theory of gases, what is the effect on freely moving molecules of the gas if 
temperature is increased from 20°C to 100°C? 
A) Colliding capability of molecule will become lower 
B) Pressure will become one half 
C) Temperature has no effect on freely moving molecules 
D) Volume will be increased ; 
Q.11 Which of the following is the correct equation to calculate relative molecular mass 


of a gas : 
A) M-mPRT/V C) M=mPR/VT 
B) M=PV/mRT_- _  D)M=mRT/PV O 
Q.12 Which of the statement is applicable for both ideal and real gases nolefe'y 
A) Have no forces of attraction 
B) Collisions between the molecules is elastic As 
C) Molecules are in random movement 
D) The actual volume of gas is negligible as compared to the sae 
Q.13° Correct order of boiling points of the given liquids is 
A) H20 > HF > HCI > NH3 C) H20 > HCl 
B) HF > H20 > HCI > NH3 D) HF H3 > HCl 
Q.14 At 1489 mmHg, water will boil at 
A) 120C° 


’ D) 100C° 
Q.15 Ice is less dense than water at 
A) 0°C 4°C 4 


B) -4°C D) 2°C 
Q.16 In crystal lattice of ice, each water molecule is attached to 
A) Four H-atoms C) Two H-atoms 


B) One H-atom _ D) Three H-atoms 
Q.17 What is reason that a) 0°C occupies more volume then water: 
. 4 


A) Empty spaces C) Intermolecular forces 
B) Ionic bond D) Debye forces 
Q.18 Water has density at 
A) -4° ‘Cy 17°C 
B).0 D) 4°C 
Q.19 In ture of NaCl, each sodium ion is surrounded by chloride ions 
C)6 
D)8 
Q.20 ch one the following have highest lattice energy? 
A) NaCl C) KC! 


B) KBr = “PyEG) 
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Q.1- 


Q.2 
Q.3 
Qa 
Q.5 
Q.6 


Q.7 
Q.8 


Q.9 
Q.10 


Q.11 
Q.12 


Q.13 
 Q.4 


Q.15 
Q.16 


Q.17 


_ Constant state of random motion in molecules of liquids and gases do not allow aide 


forces. 


For higher alkanes, 
_Molar mass * polarizability 


EXPLANATORY NOTES) 


CHC], is a polar molecule in have dipole - dipole forces. 
IMF ft v.P J B.pt T 

Br2 has strong LDF due to greater molar mas. 

Hydrogen bonding is FON 

Means when hydrogen is bonded with highly EN element like F, O and N, hydrogen.is 
bonding is dominant in such compound. 

Nature of bounding affects the physical as well as chemical properties of compound. 


shape. 
Both propanone and water are polar molecules, therefore, they are miscible with each 
A> 


_ other. 


IMF T v.P J ; 

Generally, the order of increasing interactions is = " ~ 
London forces < Debye forces < Dipole — Dipole < Hydroge di 
Molar mass 7 polarizability T LDF T S, 
The forces which are present between the ions and wate e 
forces. 

Forces of attraction present between atoms an 


.') ; are known as ion- dipole 


es are known as intermolecular 


Vapor pressure depends on temperature, at higher temperature greater vapor pressure is 


observed. ; 
: ; Vapour pressure at 
‘ame of compound | 20°C (torr) 
| Isope La Pegg es | 
Whylether [442.2 
iChtorefomn 8 7g. 
Carbon Tetrachloride 
Water ss a 
Le a Se) 
[Glycerol | 0.00016 


Boiling point of liquid T External pressure t 
The boiling point of water would be highest at Gawadar 
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Q.18 Manometric method is used to measure the vapour pressure of liquids and V.P is 


calculated by using following equations 

A) P =Pa-—Ah when vapor pressure of the liquid is less than external pressure ~ 
B) P-=Pa_ when vapor pressure of the liquid is equal to external pressure 

C) P=Pa+Ah when vapor pressure of the liquid is greater than external pressure 


Q.19 

Evaporation: 

e is asurface phenomenon 

e is acontinuous process : 

e continues at all temperatures. 

e is cooling process 

e endothermic process _ . 
Q.20 Vapor pressure of water at difference temperature is given in the table 

Temperature | Vapour A: 
(°C) Pressure (Torr) q 

Q.21 The conversion of vapours to their liquid state is called condensation 


Q.22 Vapour pressure is n 
e Surface are 
e Quantity of 
e Volume'‘of co er 


Q.23 ion is Diethyl ether because 
Volatility T 

Q.24 oint of liquid T External pressure T 

Q.2 e group 


olar mass 7 polarizability 7 LDF 7 Boiling point T 
t boiling point, on supply of further amount of it no change in temperature is observed 
because extra amount of heat just change the liquid into vapor phase ; 
Q.27 Evaporation is designated as a cooling process because of high energy molecules leave 


behind the low energy molecules and cause cooling 

Q.28 Vapour pressure of a liquid depends upon nature of liquid, temperature and the inter- 
molecular forces 

Q.29 B.pt L V.P TIMF J Volatility 7 
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Q.30 The distillation of a solution under reduced pressure is called vacuum distillation 
Q.31 A pressure cooker reduces cooking time because boiling point of water rises 


Boiling point T External pressure t 

Q.32 Molar heat of vapourization of water is 40.6 kJ mol"! 

Q.33 Rate of evaporation of a liquid depends on surface area of liquid, inter molecular forces 
and temperature . 

Q.34 Steam contains higher potential energy because of extra heat which is absorbed by 
molecules during boiling to overcome intermolecular force. | 


Q.35 The boiling point of a liquid is that temperature at which the vapour ec) 


is equal to the atmospheric pressure 


Q.36 The vapour pressure of pure water at 100°C is 1 atm which is equal to@4.7 
Q.37 The strength of hydrogen bonding is 20 times less than a covalent ONS 
Q.38 Number of hydrogen bonds per molecule are 
NH3----- 1 H- bond per molecule 
HF----- | H- bond per molecule © 
H20-----2 H- bond per molecule 
Q.39 Number of C-atoms in the compound t hydrogen L 
Q.40 Hydrogen bonding is maximum in water be oiling point is 100° C (maximum 
- among the given options). 
Q.41 Strength of H+ bond fT Electronegative nce T 
Q.42 Ice (water) has strong hydroge e to which ice cubes unite tc form single 


larger ice cube. 


hydrogen bonding. 

Q.45 Water has maxi at 4°C 

Q.46 When wate # OC its density decreases due to empty space present in the 
structure offi volume increases by 9 %. 

Q.47 Ice flo water because it is less dense than water. 

Q.48 Ic 9 percent more space than liquid water. 

Q.49 eins, hydrogen bond is produced between oxygen and hydrogen atom. 

Q.5 20 and HCHO are polar molecules and have strong hydrogen bonding. 


Q.43_ CH3 OH has hydrogen bo inent intermolecular force 
Q.44 Solubility, cleansing a tergents and biological molecules are application of 
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INTRODUCTION, TYPES OF SOLIDS AND PROPERTIES OF CYRSTALLINE SOLIDS 
Q.1 Transition temperature is shown by which of the following pairs 


A) Isomorph and polymorph C) Allotrope and polymorph 
B) Isomorph and allotrope D) All of these 
Q.2 _ Lattice energy decreases with the increase in size of ion because oppositely charg 
A) Have close packing C) Have low empty spaces 
B) Becomes less tight D) Have strong electrostatic fe 
Q.3 Ionic solids are characterized by 
A) Low melting point C) Good conductivity ofbtiags 
B) High vapour pressure D) Solubility in polafsol 
Q.4 Which solids are called true solids -@ 
A) Metallic C) Amorphou: 
B) Crystalline D) Vitreo : 
Q.5 Which ionic solid has highest lattice energy 
A) LiCl C) Na 
B) KCl 
Q.6 The following is two dimensional covalen 
A) Diamond aphite 


B) Quartz Silica 
es are present in solid iodine 


Q.7 Which of the following intermole 0 

A) Dipole — dipole forces C) London dispersion forces 
B) Hydrogen bonding D) Debye forces 

Q.8 Which of the following e phous solid 

A) Glass C) Table salt 


D) Rubber ‘ 


B) Glue 
Q.9 Transition te ature of sulphur is 
_ A) 13.2°C G C) 128°C 
D) 32.02°C 
Q.10 i ollowing is isotropic property 
ndex C) Coefficient of thermal expansion 


D) Metallic conduction 
ory which explains the malleability and ductility in metals is 
ectron gas theory C) Valance bond theory 


Q.11 


) Molecular orbital theory D) Band theory 
hich atomic solid is good conductor of electricity 
A) Graphite. C) Diamond 
B) Copper D) Iodine 
Q.13. When an element exist in more than one crystalline forms, it is known as 
A) Anisotropy C) Isomorphism 
B) Allotropy D) Polymorphism 
Q.14 A solid may be made up of 
A) Atoms © C) Ions — 
B) Molecules D)a, bandc 
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Q.15 Which one has the highest melting point and boiling point 


A) Ionic crystal C) Molecular crystal 

B) Covalent crystal D) Metallic crystal 
Q.16 Ina crystal, the atoms are located at the position of 

A) Zero P.E. C) Infinite P.E. 

B) Minimum P.E. D) Maximum P.E. 
Q.17 Which of the following is anisotropic 

A) Hydrogen C) Quartz 

B) Water D) Rubber : 
Q.18 Crystalline part of otherwise amorphous solids are known as O 

A) Allotrope C) Crystallites. 

B) Isomorph D) Polymorph © 
Q.19 The depression in metallic structures are called 

A) Interstices : C) Crevices e@ 

B) Voids D) All of these 


a 
UNIT CELL, CRYSTAL LATTICE AND THEIR CLASSIFICATION 
Q.20 Coinage metals are Cu, Ag & Au and they have 


A) Cubic C) Hexago 
B) Tetragonal D) Trig 
-Q.21 The structure of solid iodine is 
A) Simple cubic Re 
B) FCC f these 


Q.22 In crystal structure of NaCl, the arra a en of CI ions is 
A) Face centered cubic Body centered cubic 


B) Simple Cubic D) Hexagonal 


Q.23 In a crystal lattice the correct bond angles is 
A) be =a,ca=B,ab=y C) be =B,ca=a,ab=y 
D) All are possible 


B) be=y,ca=f,ab=a 
Q.24 In hexagonal close "ey third layer will be similar to all except 


A). Fifth C) Seventh 
_ B) Eighth D) Ninth 
Q.25 The overall st Or diamond looks 
' A) Face-c ubic C) Tetragonal 
B) Squ lar D) Hexagonal 
Q.26 Th ent ABC, ABC... is referred as: 
bi se packing C) Octahedral close packing 
gonal close packing D) Tctrahedral close packing 
Q.27 ] unit cell dimensions are 
A) Seven : C) Fourteen 
B) Six D) Thirty two 
Q.28 Cubic crystal system has the following unit cell dimensions 
A)a=b=canda=B=y=90° ~C)a=bF#canda=BR=y=90° 
- B)a#b4#canda=B=y=90° D)a=b#canda=P = 90°, y = 120° 
Q.29 The crystalline form of Tin is 
A) Cubic C) Hexagonal 
B) Tetragonal D) Both a and c 
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CLASSIFICATION OF SOLIDS (IONIC, MOLECULAR, COVALENT AND 
Q.30 Which one of the following is a giant molecule 


A) SiO2 C) CO2 
B) CHa D) NH3 
Q.31 Molecular crystals are 
: A) Hard . C) Very hard 
- B) Soft D) Always polar 
Q.32 The crystals formed due to London forces of interaction are O 


A) Ionic C) Molecular 
B) Covalent D) Metallic C; 
Q.33 The number of CI ions per units cell of a simple cubic lattice af'the er is / are 
A) 1 C)3 Rs | 


B)4 | D) 6 
Q.34 Which is incorrect about structure of iodine 

A) Face-centered cubic — ; arance 

B)1-I wy >I-Is) I —I (s) Bond length 
Q.35 Overall ratio of silicon to oxygen atoms in ) oxide is ; 


A) 1:4 
Byaae2 
Q.36 C-—C bond lengths is diamon e 
A) 1.54 pm | C) 109.5 pm 
B) 154 pm D) 1540 pm 
- Q37  Ininterior of silicone Xi stal, each silicone atom is directly connected with 
A) Two O-atoms es C) Two O-atoms and two Si-atoms 
B) Four O-atom D) Four Si-atoms 
Q.38 lLodine is a molec solid because the forces between its molecules are 


C) Covalent 


B) D) Vander wall’s forces 
Q39 T dination number of each ion in NaCl is 
C)8 
6 D) 10 
e best conductors of electricity are 
A) Ionic solids © C) Metallic solids 
B) Molecular solids " D) Covalent solids 


Q.41 Which of the following statement is incorrect about silica 
A) Every silicon atom is bonded tetrahedrally to four oxygen atoms 
B) Every oxygen atom is bonded to two silicon atoms 
C) Structure of silica is considered to be essentially one molecule 
D) Has very high thermal expansion 
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Q.42 
Q.43 
Q.44 
Q.45 
 Q.46 
Q.47 
Q.48 
Q.49 


Q.50 


‘A) They have very high lattice energy C) They have very big ~ 


During which process, empty spaces between particles become minimum 

A) Ionization C) Condensation 

B) Fusion D) Evaporation 

A malleable solid is one which can be 

A) Converted into wires C) Converted into thin sheets 

B) Melted easily D) All of above 

Which type of solids can be drawn into sheets and wires 

A) Molecular solids C) Metallic solids 

B) Covalent solids ‘D) Ionic solids O 


Diamond, Silicon carbide are insoluble in most of the solvents behind 


8B) They do not interact with the solvent D) All of these & 
Independent molecule of NaCl may exist in 

A) Solid phase C) Gaseous ne 

B) Liquid phase D) Vapour ph 

Which of the following is an example of BE; mo 

A) Naphthalene 

B) Iodine — 


C-—C bond length in diamond is same asa 

A) Propene on ane 

B) Graphite Acetylene 

Solid belonging to covalent c pe that can conduct electricity is 
A) Diamond C) Silicon 


B) Graphite D) Silver 
Solid CO2 (Dry ice) ple of crystals 


A) Covalent C) Ionic 
B) Metallic ® D) Molecular 
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PAST PAPER QUESTIONS 
Q.1 All the collisions between the particles of gases are élastic in nature. What is meant 


by “Elastic Collisions”? 
A) The velocity of the molecules changes 


B) No change in mass during the collisions 
C) No change in the kinetic energy . 
D) No change in potential energy during the Collisions 
Q.2. Which one of the following expression represent the Avogadro law? 
A) V= RnT/P (When T and n are constant) 
B) V= RnT/P (When T and P are constant) : 
C) V= RnT/P (When P and n are constant) 
D) V= RP/nT (When T, P and n are constant) 


Q.3 The root mean square velocity of gases is inversely roe uare root of 
their: 


A) Temperature C) Pressure ; 
B) Molar mass D) Volum 
Q.4 The number of molecules in 22.4 dm? of H2 gas at 0°C and I'atm are 


A) 60.2 « 107 
B) 6.02 x 107 
Q.5 There are four gases H2, He, N2 and CO2 
behavior? 
A) He 
B) CO2 


_Q.6 Which graph represents wo 


TAS AL 


Dp) Pp —> 
tion number of Na+ in NaCl crystal is 
C)4 
D) 6 
Q dentify the value of Rat STP 
) 8.314 atm dm? mol"! C) 0.0821 atm dm? K™ mol! 
B) 0.0821 cal K*! mol"! D) 8.314 cal K"! mol"! 
Q.9 In the equation (P + =) (V — nb) = RT, ‘b’ represents the 
A) Excluded volume C) Actual volume 
B) Excluded pressure D) Excluded volume per mol 
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Q:10 Gas is enclosed in a container of 20cm*with the moving piston. According to kinetic 


theory of gases, what is the effect on freely moving molecules of the gas if ) 


temperature is increased from 20°C to 100°C? 
A) Colliding capability of molecule will become lower 
B) Pressure will become one half 
C) Temperature has no effect on freely moving molecules 
D) Volume will be increased 
Q.11 Which of the following is the correct equation to calculate relative molecular mass 


of a gas 
A) M-mPRT/V C) M = mPR/VT 
B) M=PV/mRT D) M= mRT/PV 
Q.12 Which of the statement is applicable for both ideal and real gases molectiles? 
A) Have no forces of attraction ' 
B) Collisions between the molecules is elastic As 
C) Molecules are in random movement 
D) The actual volume of gas is negligible as compared to the volu S 
Q.13 Correct order of boiling points of the given liquids is 
A) H20 > HF > HCI > NH3 C) H20 > HC] 
B) HF > H20 > HCI > NH3 D) HF > 3 > HCl 
Q.14 At 1489 mmHg, water will boil at 
A) 120C° Cob, 
D) 100C° 
Q.15 Ice is less dense than water at 
A) 0°C 5 
| B) -4°C D) 2°C 
Q.16 In crystal lattice of ice, ea XY) water molecule is attached to 
A) Four H-atoms C) Two H-atoms 
B) One H-atom D) Three H-atoms 
Q.17 What is reason that ice at 0°C occupies more volume then water: 
A) Empty spac C) Intermolecular forces 
B) Ionic bo * D) Debye forces 
um density at } 
Cy ire 
D) 4°C 
structure of NaCl, each sodium ion is surrounded by chloride ions 
C)6 
D)8 
Q.20 Which one the following have highest lattice energy? 
A)NaCl  ~ C) KCI 
B) KBr D) LiCl 
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EXPLANATORY NOTES) 


Q.1 Isomorph and allotrope are different crystalline forms of compounds and elements 
respectively. Therefore, transition temperature is shown by them 

Q.2 Lattice energy depends upon size and it is inversely proportional to size. 

Q.3 Solubility is based on the principle, “like dissolves like” 

Q.4 Only crystalline solids show all the properties of true solids. 

Q.5 Lattice energy depends on charge to size ratio. Greater the charge to size ratio, (e 


lattice energy. 


Q.6 — Graphite is layered structure and each carbon is sp” hybridized. . 
Q.7 Solid iodine is non-polar and have LDF. 
Q.8 Table salt is NaCl which is a crystalline solid. A, rN 


conduction is isotropic 


Q.9 = Rhombic sulphur — Monoclinic sulphur 

Q.10 Anisotropy is directional property while isotropy is a J 1. Hence, metallic 

Q.11 Malleability and ductility in metals is explained b alance electrons which are 
involved in metallic bonding, 

Q.12 Metals are good conductors of electricity due t d electrons 

Q.13 When an element exist in more than one crystahi s, it is known as allotropy 


Q.14 A solid may be made up of atoms < sol ), molecules (molecular solid) and ions 


(ionic solid), 

Q.15 Covalent crystals may have networ ure therefore, they have’ high melting and 
boiling points. 

Q.16 Crystal is a stable geometric n which atoms, molecules or ions are located at the 

position of minimum pétential energy. 

_Q.17 Quartz is a crystalline solid and have anisotropic property 

Q.18 Crystalline part rwise amorphous solids are known as crystallites 

Q.19 The depression lic structures are called interstices, crevices and voids. 

Q.20 Cu, Ag cubic crystal system. 

Q.21 i molecular crystalline solid with FCC structure 

Q.22 crystalline structure. 

Q.23 


‘a’ is between the lengths ‘b’ and ‘c’, the angle ‘fs’ is between the sides ‘a’ and 

d angle ‘y’ is between sides ‘a’ and ‘b’. 

Q.24 Hexagonal close packing is written as ABAB......... or 1212. The balls of third, fifth and 
seventh layers will be in front of each other. 

Q.25 The structure of diamond is FCC. 
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Q.26 In cubic close packing the arrangement is called ABC ABC ............. Or 123 
| 2d: eaeReR DT It is named as face centered cubic arrangement. The balls of fourth, 


seventh and tenth layers will be in front of each other. 
Q.27. There are three unit cell lengths a, b and c and three unit cell angels (a,B,y) . 
Q.28 Cubic a=b=c . a=fB=y=90° 

Examples: Fe, Cu, Ag, Au, NaCl, NaBr, Diamond 
Q.29 Tetragonal a=b#c a= B = y= 90° 

Examples: Sn, SnO2, MnO2, NH4Br 3 | 


therefore, they are soft. 
Q.32 Molecular solids are formed due to LDF or hydrogen bonding. A @ 


number of CI” per 


Q.30 SiO (Silica) is network crystalline covalent solid 
Q.31 Molecular crystal are formed due to intermolecular forces which io strong 
Q.33 A unit cell gets a total share of CI ion at eight corners = 8 x 


¢ units cell is 6. - 
Q.34 I-l bond distance is 271.5 pm and it is appreci r than in gaseous iodine 


(266.6pm). 
Q.35_ Silicon (IV) oxide is SiOz. It is a network cov and the ratio of silicon to oxygen 


atoms is 1 : 2. 
Q.36 


Q.37 In silicon (IV), oxide,orystal each silicon atom is directly bonded with four oxygen atoms 


in networ i. 
Q.38 s are formed due to Vander Waal’s forces 
Q39 h Na* ion surrounded by six CI ions and each CI ion is surrounded by six Na‘ ions. 


, co-ordination number of NaCl is 6. 


etallic solids have delocalized electron due to which they can conduct electricity. 
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Q.42 


Q.43 
Q.44 
Q.45 
Q.46 
Q.47 
Q.48 
Q.49 


Q.50 


Silica has following properties 
is Every silicon atom is bonded tetrahedrally to four oxygen atoms 
e Every silicon atom is bonded to four oxygen atoms 
° Structure of sie is considered to be essentially one molecule 
e _- Has very high thermal expansion 


In condensation process vapour phase change into liquid and molecules come clo 


each other. 

Metals are malleable and can be converted into thin sheets. ' O 
Metallic solids are malleable and can be drown into thin sheets and wires. © ' 
They are network covalent solids and have very large size. @ 


‘Independent molecule of NaCl may exist in only vapour phase 
_ Sugar is a polar molecule and have hydrogen bonding. C 


Both diamond and ethane have C — C bond length equa f 
Graphite has a layer structure and free electronre & able along the layers and can 


conduct electricity. 


Dry ice is an example of molecular ® | 
Sd 
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SER ELE: AND IRREVERSIBLE REACTIONS AND STATE OF CHEMICAL 


EQUILIBRIUM 
Q.1 At equilibrium, the concentration of reactants and products are 


A) Constant ‘C) Different 2 & : 
B) Maximum -  D) Equal Gard 
Q.2. Statement, which describe a reversible reaction gaa wv 


A) Both forward and reverse reaction does not occur simultaneously 

B) Both forward and reverse reaction occur simultaneously but under se: Mead ditions 
C) Both forward and reverse reaction occur simultaneously at the same time under same condition 
D) Forward and reverse reaction takes place at different time “ ifferent€onditions 


Q.3 For a homogeneous reaction a < e 
4NH, +50, ——=4NO + 6H,O > ” 
The units of equilibrium constant (Kc) is 
A) Cone.” C) Cone. 4 
B) Conc.- D) units atl 


Q.4 One mole of HI was sealed in a tube heated, at 440°C till equilibrium is reached, HI 
was found to be 50% dissociated, Ke for. the ré ction i is 


A)1 < LOH: 5 
B) 0.5 g™& WY) 0.625 

Q.5 For what value of Ke almost rorya rea ction is complete 
A) K.= 107° <A C) K.=10*° 
B)Ke=1 OKP dD) K=0 


<4 
Q.6 1 mole of rag alcoh <a with one mole of acetic acid at 25°C. rd of acid 


A) 1 € ; rae C)2 
B)3 e a D) 4 
Q.7 At equilibria 9c pesricehtention of SOQ2 is 2M, Oz is 2M and SO3 is 4M. 


2S0,.8QN — = 2SO0,. What will be the Ke value of given reaction 


JUILIBRIUM CONSTANT EXPRESSION AND ITS APPLICATIONS 
a reaction CO, +2H,, ——CH,OH,,, AH°=—92kJ/mol. Concentration of 


» hydrogen, carbon monoxide and methanol become constant at equilibrium, what 


will happen 

A) Reaction become faster C) Reaction become slow 

B) Equilibrium state disturbs D) Equilibrium state remains undisturbed 
Q.9 ‘If ke value is small then equilibrium position will shift 

A) Towards left C) Towards right 

B) Remains unchanged D) It is always constant value 
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Q.10 The equilibrium expression fora reaction is Ke= V(a-X) , what is true for this reaction. 


A) Increase of pressure favoured forward reaction 
B) Decrease of pressure favoured forward reaction 
C) Decrease of pressure favoured backward reaction 
D)Increase in volume favoured backward reaction 
Q.11 For the reaction H2(g) + [2 gy). —— ZHI (g). The equilibrium constant changes with 


A) Total pressure C) Catalyst 
B) Concentration of H2 and Ip D) Temperature 
Q.12 Correct relationship b/w Ke and Kp can be written as 
A) Kp = Ke (R)™ C) Ky = Ke (RT) 
B) Ke = Kp (RT)™ D) Kp = Ke (R/N)™ 
Q.13 For the given reaction PCl, —— PCI, + Cl, A: 
A) Kp > Ke C) Kp = Ke 


B) Kp < Ke D) Kp = Ke = 0 
Q.14 For the reaction H, +1, ——2HI. Equilibrium concent f H2, I: and HI are 
8,3 and 24mol/dm? respectively. Ke of the reaction 


A) 24 C)1 
B) 26 D 
Q.15 For the following reaction in the gaseous ph 
co+ +o, CO, nk 
2 Kp 


A) (RT)? 


THE LE-CHATELIER’S PRINCIPLE AND ITS APPLICATIONS IN INDUSTRY 
Q.16 In the reaction A2(g) 2) = = 2AB4g) such that AH is negative, the formation of 


C) Low temperature and low pressure 
D) High temperature and high pressure 


AH = -41.02kJ / mol 


gh-pressure 
B) High ter low-pressure 


Q.17 N,+3H, 


tion is favoured by 
3 at equilibrium C) Adding catalyst 
reasing temperature D) Decreasing concentration of Hz 
en system, water and ice are in equilibrium, if the pressure is applied to the 
m then 
A) More ice is formed 
B) Amount of ice and water will remain the same 
C) More ice is melted 
D) Both A) and B) 


Q.1 
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Q.19 Ifthe temperature is increased for following reaction, then it will go in 
N,+3H, == 2NH, AH =- Ve 


A) Forward direction C) Reverse direction 
B) Remain constant D) Cannot be predicted 
Q.20. In Haber process, equilibrium mixture contains NHs by volume 
A) 20% C) 70% 
B) 55% D) 35% 
Q.21 Catalyst used in Haber’s process for manufacturing of NHs3 is . 
A) Fe(MgO, AlO, SiOz) C) AhO3 


B) MgO D) SiOz 


A) CH3COO- 
B) OH™ D) C2HsO™ 
Q.23 HA+H,O—A'+H,0° As 
Conjugate base in above reaction is es 
A) HA C) A" 
' B) H2O ; D) 
Q.24 The conjugate base of H2POs" is 
A) H3PO4 ) 
B) HPO; PO;' 
Q.25 pKa value of three acid. A, B, .3 and 5.5 respectively, which represent 


correct order of strength ’ 

A)A>B>C C)B>A>C 

B)C>A>B ; D)C>B>A 
Q.26 Which is correct state 


A) pKa x pKb = | C) Ka x Kb =pKw 


B) pKa + pKb = D) Ka xKb = Kw 
Q.27 At 90°C, pu as [H30*] is 10 mol/dm>, What is the value of Kw at 90°C 
~ A)10° Cytor! 
B) 107° D) 1074 
Q.28 Withi in temperature, ionic product of H20 


e es C) Increases 
ains same D) May increase or decrease 


of neutral water is 6.8 then the temperature of H20 is 
25°C C) Less than 25°C 
B) More than 25°C D) Not predicted 
The value of Kw in an acidic aqueous solution at 298 K is 
A)>10°""4 c)<10"4 
B) 10'4 D) 10°" 


Q.31 Which statement is incorrect 
A) pH and [OH ~ | are inversely related to each other 
B) pOH and [OH ~ ] are inversely related to each other 
C) pH and [OH “J are directly related to each other 
D) pOH means potential of hydroxyl ion concentration 
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Q.32 Which of the following is not correct 


] + —pH 
= C) [H* ]=10 
yp log| H*] [ ] ; 
ae D) pH =-log/ H" ] 

B) pea ) pH =—log 
Q.33 What is the pH of 0.1M solution of weak acid having ionization constant (Ka) is 10°” 

A)7 C)4 

B) 6 D) 5 
Q.34 The pH of 1M MOH solution which is only 10% dissociated O 


would be 


A) 0.001 C) 0.0001 
B) 0.01 D) 107° 
Q.36 pH of 10° mole dm? of H2SO4 © 
@ 


A) 10 C)3 
B) 13 D) 1 
Q.35 pH of monoprotic acid is 3.0 at 25°C. The hydrogen ion mee: lution 


A) 3 C)4 
B) 2.7 


Basic buffer solution is 
A) HF / NaF 
B) (COOH), / (COONa)2 
Q.38 Buffer action can be explained by all exc 
A) Common ion effect 
B) Le-Chatelier’s principle 
Q.39_ A basic buffer solution can be 
A) Strong acid and its salt wi 


B) Strong base and its s it 
Q.40 The pH of ideal buffe 
A) 10 C) Less than 7 


© D)0 
on contains equal conc. of X and HX. ka for HX is 10°. The 


aw of mass action 

) Solubility product. 

ared by mixing 

C) Weak base and its salt with strong acid 
eak acid D) Weak acid and its salt with strong base 


Q.41 


C)8 
D)14 


Q.42 enderson equation is not correct? 
[salt] [acid] 
Eke *STacid] Apis pike 8 salt] 
It] [salt] 
B) pH=pKa-1 [sa D) Pka = pH —lop 
Vee sph [acid] digi *8Tacid] 
Q.43 For acidic buffer, pH < pKa if 
A) [salt] = [acid] C) [salt] > [acid] 
B) [salt] < [acid] D) [salt] > [base] . 


Ss | LS 
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through saturated solution of rock salt, the solubility of NaCl 
C) Decreases 

B) May increase or decrease D) None of these 

Q.45 An excess of silver nitrate is added to the aqueous barium chloride and the 
precipitate is removed by filtration. What are the main ions in the filtrate 
A) Ag* and NOs only C) Ag* and NOs and Ba’ only 
B) NOx and Ba*?only D) Cl and NO and Ba‘’only 


Q.46 Ionization of KCIOs is suppressed by 


Q.44 When HC! gas is passed 
A) Increases 


A) Increasing temperature C) Adding NaNO3 
B) Adding KCl D) Decreasing temperature a 
EQUILIBRIA OF SLIGHTLY SOLUBLE IONIC COMPUNDS (SOLUBILITY PRODUCT) 
2 47 Ifionic product is equal to Ksp then the solution is m6 
A) Unsaturated C) Supersaturated © 
B) Ideal D) Saturated 


Q.48 The solubility product is only applicable for those née whose molar 


concentrations is 


A) Equal to 0.1M C) Equal Legs than 0.01 
B) Equal to 1 D) crn ha 

Q.49 In a-saturated solution of AgCl, the molar con of Ag* and Ct is 1. 0x10 M 
each. What is the value of Ksp 
A) 1.0«10° 1: bs 
B) 0.1«10° x19°!° 

Q.50 The molar solubility of sparingly s AB; is “S” mol/dm’, the corresponding 
solubility product Ksp is given in sp by the reaction. 


a C)'S= (27K,,)° 
vs) 
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PAST PAPERS QUESTIONS 


Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q7 . 


Q.8 


Q.9 


Formation of NHs is reversible and exothermic process, what will happen on cooling? 

A) More reactant will form ~ C) More Hp will be formed 

B) More N2 will be formed D) More product (NH3) will be formed 

During the manufacture of nitric acid, nitric oxide is oxidized to nitrogen dioxide. 
This reaction is given as 

2NO4)+ Ox, == 2NO,,) AH = —114kJ/mol 


According to Le Chatelier’s Principle 

A) Reaction must not be temperature dependent 

B) Reaction must be carried out at room temperature 

C) Reaction must be carried out at low temperature 

D) Reaction must be carried out at high temperature 

For an equilibrium reaction; on 
2S0 (+ O34; —=2S0,,,, the forward reaction is exothermic, increase i in 


temperature shifts the equilibrium position towards left because, © 

A) the concentrations of SO3, SO and O> i increase as the temperature i increases 

B) the concentrations of SO2 and O> increase and concentraggn y SO3 decreases as the 
temperature increases 

C) the concentrations of SO2 and O> decrease and cofeentr Mon of SO3 increases as the 
temperature increases 

D) the concentrations of SO2 and Op increase and concentration of SO3 stays same as the 
temperature increases ; — 

Which of the following factors effect: @ reversible chemical reaction in accordance 
with the Le-Chatelier principle? 


a 


A) Pressure p 4 OS Temperature 

B) Concentration Lae » D) Pressure, concentration and temperature 
Which one of the followings factors does not affect the equilibrium position? 

A) Catalyst Jey C) Concentration of reactants and product 
B) Temperature vf ( D) Pressure 

Units of Ke for the ron, reaction is: H2 + I, > 2HI 

A) mol*dm~ Y C) no unit 

B) moldm? | Vas D) mol?dm® 

For whichiofthe following equilibrium reaction, Ke has no units? 

A) Nay P3EL) —=2NH,, C) SO,,) +20,,, 280, 


ony CO, +A Os cd os D) 2NOy,) +O,,) = 2N0,,) 


: The Ke Unit for the reaction ree ae are 


A) mole'!dm*® C) mole?dm*3 

B) mole*dm** | D) mole"!dm 

The value of equilibrium constant (Ke) for the reaction 244 Fi) === Hy + Fa) is 10-3 at 
2000°C calculate the value of Ky for this reaction 

A)2~x 1078 C) 186 x 10-8 

B) 10-8 D) 3.48 x 10~° 


ee 
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Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.20 


The chemical substance, when dissolved in water, gives “H™ is called: 


A) Neutral : C) Base 

B) Acid D) Amphoteric 

According to Lowry — Bronsted acid & base concept, H20 is 

A) Base C) A salt 

B) An amphoteric species 5 D) An acid 

If Ka for an acid is higher , the stronger is the acid , relate the strength of acid with 
Ka 

\) Higher pKa , weaker the acid 

B) Lower pKa, stronger the acid O 


C) pKa has no relation with the strength of an acid 


D) Both A and B ; 
The Ka values of HCl, CH3COOH, HF and H2SOj are 10°7,\1.85%« 10-5, 6.7 x 10-5 
and 10*? respectively. The decreasing order of acidic st i 


A) HCI >H,SO, > HF > CH,COOH C):. CH, > H,SO, > HCl 
B) HCl>HF>H,SO,>CH,COOH. __ D) HCl OOH > HF > H,SO, 
What will be the pH of a solution of NaOH ncentration of 10> M? 
A)3 l 

B) 14 


Human blood maintains its pH b 


A) 6.50 — 7.00 C) 7.50 — 7.55 
B) 7.20 — 7.25 D) 7.35 — 7.40 
Which one of the followi as highest Kb value? 


A) NHsOH C) NaOH 
B) Ca(OH) D) CH3NH2 
What is the p al Mof HCI? 
A) 1 C) 0.1 
B) 0. & D)-1 
WwW rect relation between pH and pKa? 
2 Acid C ee 4 Base 
pKa+ log| Acie ) pH = pKa og| 22 | 
1=pKa - log Ae | D) pKa = pH + lo P| 


The pH. of 10 M aqueous solution of sodium hydroxide is 

A) 12 C) 14 

B) 13 D) 10 

The Pka values of CH3COOH is 4.74, the pH of equimolar solution of acetic acid 
and sodium acetate is | 

A) 13.0 C) 7.2 

B) 4.79 D) 4.74 
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Q.21. The product of the concentrations of each ion in saturated solution of a sparingly 
soluble salt at 298K raised to the power of their relative concentrations is 
A) Ksp C) Kb 
B) Ka ~ D) Kw 
Q.22. Which one of the following is the correct representation for Ksp? 
| , AgCl —— Ag* +CI 


A) K, = —_[Agcl] OK = [ Ag” |[ cr" ] 
[Ag fcr] ite" [AgCl] 

B) k, = [Ae"][or"] DY Ky = [Asc] O 
Q.23 Value of Ksp for PbSOs system at 25°C is equal to © 

A) 1.6x10° mol?dm® ~ C) 1.6«10% mol?dm* 

B) 1.610% mol? dm* D) 1.6x10°? mol2dm** A - 
Q.24 Ca(OH): is sparingly soluble having solubility value 6.5 x cr t will be its 

solubility 

A) 2.75 x 10? C) 1.17x 10? 

B) 2.75 x 10? . hau 


Q.25_ Precipitation occurs when the product ie ionic c on is? 
A) Greater than Ksp 
B) Equal to Ksp 0) es 


S 
ye 
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EXPLANATORY NOTES)» 


Q.1 At dynamic equilibrium 

(i) | Rate of forward reaction (Rr) = Rate of backward reaction (Rp) 

(ii) | Concentration of reactant and product becomes constants 
It means at equilibrium, concentration of reactant and product does not change with time 
no matter how much long reaction proceed 

Q.2 In dynamic equilibrium, both forward and reverse reaction takes place simultane 


and Rr= Rp O 
Q.3 
An =n, —Np 
=10-9 © 
An=+1 


forunitof k, 
k= (conc)™ oe 
+1 


ke=(conc) 
Q4 2HI=—=H,+1, 
1 0 @ 
ys ss 
2 2. 
According to statement HI was found dissociated. 
0.50— 0.25 0.25 0.25 


_ [HA J[b] IIL] _(0. 25)(0.25) 
[HI] (0. 50): « 0 
tea Yes 


—=0.25 
Q.5. Ifthe Ke value i $$ recion is more favourable in forward direction. 


CH,COOH + a2 1,COOC,H, + H,0 
0 0 
= ts 
3 3 
2 Z 

3 3 3 
~ [CH,COOC,H, ][H,0] 
~ [CH,COOH][C,H,OH] 
3) 
Keo BAR 4 ; 
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Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 
Q.13 


[sof 
* so,F[0.] 2) @) 
Oey 
8 
Concentration of reactant and product becomes constants 
It means at equilibrium, concentration of reactant and product does not change with 


no matter how much long reaction proceed : 
[reactants] 
(i) — If [Products]/[Reactants] < K, then reaction will "A direction to 


Re [products] 


attain equilibrium. 
(ii) If [Products]/[Reactants] > Ke then reaction will 
attain equilibrium. 


(iii) ‘If [Products}/[Reactants] = K, then it means les lready at equilibrium. 
e 


everse direction to 


If volume factor is in denominator of K, expression s mole (volume) of product 
are more than mole (volume) of reactant. So, less pres favours the forward reaction 
because according to Le-Chatelier principle, i ics 2s in pressure move reaction in 
direction in which volume is less. 


wake 
c K, . 
Equilibrium constant (Kc) i io of.Kr and K,. its value is only changed by change in 
temperature. Change int t AT) changes both equilibrium constant (Ke) as well 
as equilibrium state / positi 
— An 1 An = ¥ r 
Kp = Ke(RT) (RT/V) Kp = Kal — 
If K,>K, 
If K,< K, 
| K,=K, 
An=n; =n, 
for 5 83 Fh —— 
‘An=2-1 - 
An=1 


Because An is +Ve so Kp > Ke 
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Q.16 


5 volume 2 volume 
According to Le-Chatelier or rere reaction 
Yield oc ——————_ 
ee 


And increase in ress nove reaction in direction in which volume in less. Because 
reactant have olme than product so increase in pressure favours forward reaction 


Q.17 


hatelier principle, for exothermic reaction 


Q.1 
== liquid water 

According to Le-Chatelier principle, increase in pressure move reaction in direction in 
which volume is less. Ice has 9% more volume than liquid water. So, increase in pressure 
will convert ice(more volume) into liquid water (less volume). So, by increasing pressure 
ice starts to melt. 
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Q.19 


Q.22 


Q.24 


Q.25 
Q.26 
Q.27 
Q.28 
Q.29 


Q.30 


Q.31 
Q.32 


For exothermic reaction 


Yield « ——————__ .. 
Temperature 


If temperature is increased then yield of product become less. It means reaction move in 
reverse direction 


‘The equilibrium mixture has 35% by volume of NH3. 


Nearly 13% of all nitrogen fixation on earth is accomplished through Haber’s process. 
About 80% of NH; is used for the production of fertilizers. 
Optimum conditions for the reasonable yield of ammonia: 


(i) Temperature around 673K (400°C) 
(ii) Pressure about 200-300atm. O 
(iii) Pieces of iron crystals embedded in 

fused mixture of MgO, Al2O3 and 


SiOz. : @ 
Conjugate base of very weak acid is very strong. a 


Ethanol is weaker acid and its conjugate base C2HsO° is str 
The species which left behind after removal of | pr from,an acid is called conjugate 
base. So, A” is conjugate base of acid HA. 

According to Lowry Bronsted concept an acid i n 


H,PO;'+ H,O—— HPO; + H,0* 


H,PO;' acts as an acid and H20 acts as bove reaction. 
e stronger will be the acid. 


apt 0 acid and base Ka x Kp = Kw. 


or. 


Acid strength is « 1/pKa, Smaller 
According to Lowry Bronsted cone 
# [OH-] = 10° so, Kw = 107? 


At 90°C, pure water has [H* ( 
ion of water increases. Therefore, ionic product of 


By increasing the temperattire ionize 
water increases. ; 
pH of water decr creasing the temperature because ionization of water 


increases. 
w = [H*][OH 
= (10-7)(105’) =10- 
pit ye got 
pOH 7 
log PH"], it can be written as given below 
l 


l 
log{H" ] [H"] 


[H*]= J[HA]* Ka 

[W* ]= Vo.tx107 ; 
[uv ]=Vi0" =107 

pH =-log[H" | 

pH =-logl0~™ 

= 4logl0 

=4(1)=4 
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Q.34 
MOH == M* +OH™ 


IM——>1M 
10% dissociated = Jee =10"! 
100 


pOH=log[OH] |. = 
pOH = —log oe = llog 10=1 


pH + pOH = 
pH= 14- so 
pH= 14-1=13 


Q.35 For monoprotic acid [H*] = 107°"! 
[H*] = 10° = 0.001 


0.36 | | 
H,SO, —>2H* +SO> 


IM——>2M es 

10°M—>2x10°M 

pH = =-log/H* | =-log2x107 = O 
=-—0.3+3log10 = -0.3+3(1) =2.7 


Q.37 Basic buffer is the mixture of weak base and sz 
NHgOH is weak base and NH4Cl is salt of stre 
Q.38 There is no role of solubility product in buf. 


Q.39 NH4OH is weak base and NH4Cl << ng acid (HCI). It is an example of basic 


tral buffer which is ideal. 


buffer. 
Q.40 If the pH of buffer is 7 then it is’¢a 
Q.41 pKa =-log Ka 
pKa =-loglo® 
pKa = 8logl0 
=8(1)=8_ iy 
pH = pKa + lo y 


entration of salt and acid is equal then buffer solution has pH = pKa. 


Q.4 derson equation can be written as given below: 
[salt] 
[acid] 


1 Oe pKa—logh ze 


pH = pKa + log 


Pka = pH- ile 
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0.43 


 Q.44 
Q.45 


Q.46 


Q.47 


Q.48 
Q.49 


Q.50 


For acidic buffer pH will be less*then pKa, if [salt] < [acid] 
pH will be greater than pKa if [salt] > [acid] 
pH will be equal to pKa if [salt] = [acid] 


NaCl== Na’ +r 
HCI—— H* +cr } 
Due to common ion effect solubility of NaCl decreases. 


2AgNO, + BaCl, —>2AgCl+ Ba® + NO}; O 
If AgNO; is in excess then filterate contains Ba*?, NO3” and Vl © : 


KCIO, —=K* +10; AS 
KC Cl 


The solubility of less soluble salt KCIO3 in water is pressed by addition of more 
soluble salt KCI] by common ion effect. G 

According to solubility product 

i) Ifionic product = Ksp, then solution is satura 

ii) Ifionic product < Ksp, then solution is un 

iii) If ionic product > Ksp, then solution is ated 

The solubility product is applicable y soluble salt whose concentration is 
equal to or less than 0.01moldm™, 


AgCl =— Ag* +CI 


K,, =[ Ag" |[ cr] . 


(1x10)x(1x10" 


0 ions Ksp = S? 
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RATE OF REACITON AND FACTORS AFFECTING RATE OF REACTION 
Q.1 Which one of the following is correct about following reaction if iron is not 100% pure 
2Fe+3H,O+0, —— Fe,0,.3H,O 


A) Very fast reaction ~ C) Very slow reaction 
B) Moderately reaction D) Not predicted 
Q.2. Which of the following reactions are usually slow ‘ 
A) Neutralization of acids and bases C) Explosive reaction of O2 and H2 
B) Organic substitution reaction D) Photochemical reactions 


Q.3 Fora chemical reaction to occur . 


A) The vessel shall be open 

B) Reacting molecules should have less energy than Ea at time of i) 

C) Reacting molecules must be properly oriented and energy more or 6qual to Ea 
D) The reacting molecules must not collide with each other ar 


Q.4 ‘The increase in reaction rate as a result of increase in Cj re from 10K to 


. 100K is 
A) 512 -C)614 
: B) 400 D) 
Q.5 _ By increasing the concentration of reactants, t teof reaction_- 
A) Decreases es 


B) Remains constant 
Select the correct rate law from give 


t predicted 
Q.6 


4x10> 
4x 10> 
8x 10° 
C) Rate = k[A]}*[B] 
D) Rate = k[A][B}? 
aay ions can be studied by 
thod C) Dilatometric method 

B) Optic n method : D) Electrical conductivity method 

Q.8  Whic 


A) Rate = k[A][B] 
B) Rate = k[A] [BP 
Q.7 The rate of 


ume change in solutions 
ractometric method C) Dilatometric method 


8 
e 
tical rotation method D) Spectrometric method 
Q.9 ich method for rate determination is applicable to reactions in solutions, where 


there are changes in refractive indexes of the substance taking part in the chemical 


reaction 
A) Dilatometric method aeews C) Optical rotation method 
B) Refractometric method D) Spectrometric method 


Q.10 The angle through which plane polarized light is rotated by the reacting mixture is 
measured by 
A) Refractometric method C) Spectrometric method 
B) Dilatometric method D) Optical rotation method 
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STANT 


Q.11 The specific rate constant of a chemical reaction is the rate of the reaction when the 
concentration of the reactant is 
A) Less than unity 
B) Greater than unity 
C) Equal to unity 
D) Equal to the concentration of 2nd order reaction 
Q.12 The unit of rate constant of second order reaction is 
A) mol dm? sec! C) sec! 
B) mol? dm*é D) mole! dm*} sec"! 
ORDER OF REACTION AND ITS DETERMIN. ATION 
Q.13. The 2" order reaction becomes 1° order when 


A) One of the reactants is limiting 
B) One of the reactants is in large excess 
C) None of the reactants is in large excess 
D) Both reactants in large excess 
ye in CCl, is 


the substance is 160g 

A) 5g C) 10g. 

B) 15g D) 2 
Q.15 Hydrolysis of ethyl acetate into acetic acid a hanol 

A) Fractional order reaction do 1° order reaction 

B) 1* order reaction order reaction 


Q.16 Forareaction A+2B——>C, Ds, y Rate =k[A|[B], hence the order of 


the reaction is 
A) 3 C)2 
B) 1 D) 0 


Q.17 For a chemical reaction .the rate of reaction doubles when the 
concentration of A is four times. The order of reaction for A is 


A) Zero C) One 
B) Two Gy D)Half 
Q.18 In first ordef.reaction, the concentration of the reactant is reduced to 25% in one 


life period of reaction is 
A) 120@ni C) 60 min 
i D) 15 min 
| be order of reaction if doubling the concentration of reactant increases 
y factor 4 and tripling the concentration of reactant by a factor of 9 

) C)2 

Ke D)0 

When the concentration of reactant in the reaction is increased by 8 times, the rate 
increased only by 2 times. The order of pea is 


A) 1 ot 


Q.14 The half-life time for a 15‘ order decomposition of a subs 
2.5 hours at 30°C. The amount of substance left “x the initial weight of 


Q.19 


l 
B) = D)2 
)5 ) 
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Q.21 In the reaction A + B—— Product 
The doubling of [A], increases the reaction rate four times but the doubling of [B] 
has no effect on rate. The rate expression is 


A) Rate = K [A?[B]?° C) Rate = K [A] 

B) Rate=K [AP [BP . D) Rate = K [A] [B] 
Q.22. The rate law of a reaction is, rate =k[A]?[B]. On doubling the concentration of both 
A and B, the rate of reaction increases time 

A)4 C)9 

B) 8 D)2- 


Q.23 For the reaction A + B—— C+D, doubling the concentration of both the cy ot 


increases the reaction rate by 8 times and doubling the initial concentration 
B simply doubles the reaction rate. The rate law for the reaction is 


A) Rate = k[A][B] C) Rate = k[A][B] : 
B) R=k[A]?[B] 2 ts D) Rate=k[A] [B A: 
Q.24 The rate of reaction2X + Y —> Products. 


Rate= k[X] [Y] of X in large excess, the order of SY 


A) 3rd cya" 
B) 1st A oth 
Q.25 For the 1“ order decomposition reaction 2N20«() 62) O2g) the half-life is given as 
A) 0.693/k 
B) log2/k 
Q.26 The half-life period of zero order rea q al to 
A) 0:693 0.693 
K 
B) 
Ka lie 
Q.27 For which of the reactio ife€ is inversely proportional to the initial 
concentration of the ae 
A) Zero order C) 1* order 
B) 2" order D) 3™ order 
Q.28 If ‘a’ is the initi ongentration of the reactant then half-life period of the reaction 
of n™ ordemi y proportional to 
C) al n 
D) q'- | 


Q.29 rder reaction, half-life is 14 sec. The time requires for the initial 
ion to reduce to {"" of its value is 
C) 42s 


D) (14)'s 
Q.30 For the reaction N,O, —~2NO, +50, , t, =24min, Starting with 10g of N2Os 
f 72 ; 

how many grams of N20s will remain after a period of 72 min 


A) 0.063g ; C) 0.50g 
B) 1.77g D) 1.25g 
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Q.31 The rate constant of reaction is 3x 10° moldm*sec '. The erder of reaction is 
A) 1 C)2 
B) 3 D) 0 
ACTIVATION ENERGY AND ITS RELATION WITH RA°’ 
Q.32 Activation energy of a reaction 
A) Includes the average kinetic energy of the reactants 
B) Is in addition to the average K.E. of the reactants 
~ -C) Is in addition to the average K.E. of the products 
D) Required for effective collisions 
Q.33 Ea appears as a potential energy hill between for carrying out ikreation 
A) Among the reactants C) Among the products 
B) Reactants and the products D) None of the abov 
Q.34 If Erand E; are activation energies of forward and reverse sto’ e reaction is 
known to be exothermic then 


A)E, >E, C) E; >>> E, 
B) E, <E, D) E, = a 


TE OF REACITON 


Q.35 For an endothermic reaction A——> B, an actiyati rgy of forward reaction is 
15 kcal mol! and enthalpy change of reactio al mol'. The activation energy 
for reverse reaction B——>A is 
A) 10 kcal mol! S » kcal mol"! 

B) 15 kcal mol"! zero 


Q.36 Which one is the assumption of,col n theory of reaction rate 
A) During a chemical reaction(thesp 
B) Reaction between the colic 
possess the activation energy — 

‘effective which take place in proper orientation 


C) Only those collisi Ce 

D) All statement A 

Q.37 The equation f constant is k = Ae “’®" A chemical reaction will proceed 
more rapidh ithe a decrease in 
A)k A; C)A 

i D) T 

CATALYSIS, ENZYME AND THEIR ROLE AS BIOCATALYST 
)xidation of SO2) in the presence of NOjg) catalyst is an example of 


Q.38 


\), Momogeneous catalysis C) Heterogeneous catalysis 
) Auto catalysis D) Negative catalysis 
the energy of the activated complex lies close to energy of reactants, it means that 
reaction is 
A) Slow C) Exothermic 
B) Endothermic D) Exothermic and fast 


Q.40 The activation energy for a simple chemical reaction A—— B is Ea in forward 


direction. The activation energy for reverse reaction 
A) Can be less than or more than Ea C) Is always double of Ea 
B) Is negative of Ea D) Is always less than Ea 
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Q.41 A catalyst can 
A) Accelerate the reaction rate 
B) Retard the reaction rate > 
C) Chemically un-consumed at the end of the reaction 
D) All of the above 
Q.42 Which of the following statements regarding a catalyst is not true 
A) A catalyst does not alter the equilibrium in a reversible reaction 
B) A catalyst can initiate the reaction which is not thermodynamically feasible 
C) Catalytic reactions are very specific in nature 
D) A catalyst remains unchanged in composition and quantity 
Q.43 When potential energy of the transition state is very high, then which one of 
following results is applicable? 
A) Low activation energy and fast reaction C) Low activation energy and slow réaction 
B) High activation energy and fast reaction D) High activation energy an@’slow ion 
Q.44 Which of the following best explains the effects of a catalyst on t 


reversible reaction? — 
A) It decreases the rate of the reverse reaction 
B) It increases the kinetic energy of the reacting mole moleciiles 

C) It moves the equilibrium position to the right 


_ D) It provides a new reaction path with a lower activ r 
Q.45 The rate of catalyzed reaction is independent of the tration of 
A) Reactants C) Ca 
B) Products D hese 
Q.46 What is the correct relation between rat tion energy 
A) Rate « Ea ate = Ea 
B) Rate « * All of them =: 
a 
Q.47 Oxidation of SO2(g) in the pre of, V204(s) is an example of 
A) Homogeneous catalysis C) Heterogeneous catalysis 
B) Auto catalysis D) Negative catalysis 
Q.48 The complex protein s which catalyze the organic reactions in living cells 


are known as 

A) Negative catal 

B) Co-enzymes 
Q.49 Concentr 


C) Catalyst for catalysts 
. D) Enzyme catalysts 
olution under goes hydrolysis into glucose and fructose by an 


C) Invertase 
D) None of these 
of the followings is correct about enzyme catalysts 
are in pure crystalline state 
e activity of enzyme catalyst is inhibited by poison 
C) Enzyme Catalytic reaction have maximum rate at optimum temperature 
D) All of these 


Q.50 


EEE ee 
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Q.1 


Q.2 


Q3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.1 


PAST PAPERS QUESTIONS 
In some reactions a product formed acts as a catalyst. This phenomenon is called 


A) Negative catalysis C) Heterogeneous catalysis 
B) Activation of catalyst D) Autocatalysis 
The reaction rate in forward direction decreases with the passage of time because 
A) Concentration of reactants decreases C) The order of reaction changes 
B) Concentration of product decreases D) Temperature of the system changes 
For the reaction 2NO +O, ———2NO,, the rate equation for the forward reaction 
A) Rate = k [NO][O2] C) Rate = k [NO2]? 
B) Rate = k [NO2]*[O2] D)Rate=k[NO2] ~ 
Choose the type of catalysis in the following reaction 

280, <== 280 © 

Ag) ; (8) 

A) Homogeneous catalysis C) Biological catalysis 
B) Heterogeneous catalysis D) Gas catalyst + 
What is the measure of activation energy is an endother ction? 


B) The energy of activation of forward-backward rea me. 
C) The energy of activation of backward reactior ° an that of forward reaction. 
s than that of backward reaction. 


‘A) The energy of activation of backward reaction 1s chon at of forward reaction. 
i 


D) The energy of activation of forward reaction 
If energy of activated complex is close to ¢ 
reaction is 


A) Fast Moderate 

B) Slow D) Very slow : 

According to the collision t olecular reactions in gas phase , minimum 
amount of energy requi fective collision is known as 

A) Heat of reaction C) Rate of reaction 

B) Has no effect on a D) Energy of activation 

If the energy of ag a chemical reaction is very low, the rate of that 
chemical reac i erved to be very high because? 

A) Concentratio e reactants becomes irrelevant 

B) Nu efficient or fruit collisions increase 

C)R ceeds without any transition state 


s of the reactants move slowly 

uence of temperature on reaction rate is predicted by 

ree energy charge C) Wander Waal’s equation 
B) Arrhenius-equation D) Kinetic equation 
or which change of temperature, the rate of reaction become approximately double 

A) 293K C) 283K 
B) 20°C D)10°C 
It is experimentally found that catalyst is used to 


A) Lower the activation energy 


B) Increase the activation energy 
C) Lower the pH 


D) Decrease the temperature of other reactants" 
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Q.12 Which one of the following graphs is representation for more rapid catalyzed 
reaction? 


Uneataly zed Reaction 


Cucwalyzed Reiwtron 
Catalyzed Reaction 


Catalyzeg Reaction 


Run wnaan une dadvacneorra-Werrederserr 


eonewreusselahecbecessctese\Wansons 
Producis 


Uncatalyzed Reaction 
Catalyzed Reaction 


H HH 
a i 
} hes H i La 
h hy PES SEE bt SE a hee 
SOUS 
B ) Products D) Produ 


Q.13 Role ofa catalyst in a chemical reaction is to 


A) Increase rate of a reaction C) Decrease rate of a reacti > 4 
B) Decrease yield of a reaction D) Increase yield of 

Q.14 Glucose is converted into ethanol by the enzyme present inthe yéast 
A) Urease_ . C) Zymase 
B) Invertase D) Sucrase 

Q.15 In zero order reaction, the rate is independent of 
A) Concentration of the product C) Con@en 1 of the reactant 
B) Temperature of the reaction D) Sur a of the product 


Q.16 2A+B- Product 
’ If the reactant ‘B’ is in excess, the order 
law Rate = k[A]?[B] is 
A) 2™ order reaction 
* B) 1 order reaction 
Q.17_ The rate constant ‘k’ is 0.693 mi 


n with respect to ‘A’ in given rate 


seudo 1“ order reaction 
3" order reaction 
-life for the 1“ order reaction will be 


A) | min C) 0.693 min 
B) 2 min D) 4 min 
Q.18 Unit of K in first order Rea 
A)s'! . C) moles dm? 
B) moles dm? s"! D) mol"! dm? , 
Q.19 Rate of first order beac depends on 
A) Concentratio eTeactant C) Concentration of two reactants 
B) Concent ee reactants D) Independence of the initial concentration 
Q.20 The dec ition of phosphorus pentachloride in the presence of moisture takes 
place lowing mechanism 


PCI, (Slow Step) 


(Fast Step) 


> POCI, ,, +2HCl,,,, 

+3H,0,;,. + H,PO,.,+3HCI 
) + 4H,09, > HPO, « +5HCI,,,) 

The rate equation for this reaction will be: 


(aq) 


A) Rate=k[PCI,][H,O]’ C) Rate=[PCI,][H,O] 

B) Rate=k{PCI,][H,O] D) Rate= k[POCI,][H,O] 
Q.21 The unit of rate constant is same as that of rate of reaction in 

A) First order reaction C) Zero order reaction 

B) Second order reaction D) Third order reaction 
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Q.22 Rates of photo-chemical reactions do not change with the change in concentration of 
reactants. What is the order of such reactions? o 
A) Second order reactions B) First order reactions 

_ C) Pseudo first order reactions D) Zero order reactions 

Q.23. The half-life of N2Os at 45°C is 24 minutes. How long will it take for sample of N2Os 
to decay to 25% of its original concentration? 
A) 24 minutes C) 120 minutes 
B) 72 minutes D) 48 minutes 

Q.24 When the change in concentration is 6x10~ moldm® and time for that change is 
seconds, the rate of reaction will be 


A) 6x10° moldm®? sec! ‘C) 610 moldm™ sec"! 
, B) 6x10 moldnr® sec"! D) 6x10 moldm™=sec'! 
Q.25. For the first order reaction, half-life is related to the expression Kt1/2=0- If- 
life is the 


its original 


B) Time taken for the concentration of the reactant, to fall to 
C) Time taken for the concentration of the reactant to fall to 
D) Time taken for the concentration of the reactant to fall.te q 
Q.26 The rate of reaction involving ions can be studied by met ; 
A) Dilatometric C) Electri uctivity 
B) Refractrometric D) otation 
Q.27 If the reactants or product of a chemical re absorb ultraviolet, visible or 
infra-red radiation then the rate of a chemi ea¢tion can best be measured by 
which one of the following methods? 
A) Chemical method 


A) Time taken for the concentration of the product to the increase,to 
value. ; or, 
i 


) products value. 
ts Original value 
f its original value 


raphical method 


B) Spectrometry Differential method 

Q.28 If concentration time graph o indicates a constant half-life, then the 
order reaction with respect ctant is 
A) First order C) Zero order 
B) Second order D) Half order 

Q.29 By considering as perio the graph between, ‘ _ ’ and ‘log k’ gives a 
curve of the typ 


lon k 


le 
B) a D) 
Q.30 On increasing the temperature of the rection from 20°C to 30°C, the rate of rection 
will become 
A) Half C) Triple 
B) Double D) Ten times 
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EXPLANATORY NOTES) 


Q.1 It is ruesting of iron so it is very slow process 

Q.2  Orgnanic subsitution reactions involve covalent bond therefore these are Sov reaction 
Q 

Q 


for example hydrolysis of ester. 
3. The amount of energy required for effective collisions is called activation energy. 


.4 Temperature increases from 10 k to 100 k is 90 k which is 9 interval of 10 k 


s No.of int lof 10k 
Rateincreases=(2) °°" 


Rate increases = (2)’ =512 


Q.5 By increasing the concentration of reactants, number of effective collisions incfeases so 
rate of reaction increases 


Q.6 Rate is directly proportional to concentration of A and concentr of B so it is 2nd 
order reaciton 
Q.7 The rate of reactions which involve ions is measured by the ical conductivity 


method. 

Q.8 This method is applicable for the measurement of rate Gog eactions which involve . 
small volume change in the solutions. 

Q.9 The method is applicable to reactions in soluti 
indices of the substances taking part in the c 

Q.10 In this method, the angle through which 


mixture is measured by a polarimeter. 
Q.11 The rate of reaction when the conce . 
constant or velocity constant. 


yg there are changes i in refractive 
actions. 
ized light is rotated by the reaction 


reactants are unity is called Specific rate 


Using equation (1): 
Rate of rea [By]? 
Suppose = Imoles/dm? 
Rate o k [1]* [1]? 
Rate,of n =k (since, [1]* [1] = 1) 
Q.12 For second order réaction, the units of rate constants k are given by: 
Units of k neentration)!" (time)! 
For second order n = 


=(mole/dm*)'? (sy! 


= (mole/dm3y! s! 


nits of k = dm? moles" s! 
Q.13 ance taken in small amount controls the rate and the order is noted with 
espect to that substance. The reason is that a small change in concentration of a 
bstance taken in very small amount affects the value of rate more appreciably. 


Number of half-life = OUR 
Half-life 
10 _ 
ya 
160g — 80g —> 40g > 20g > 10g 


After 4 half-life 1 0g left behind 
Q.15 In hydrolysis of ester water is in large excess therefore it is pseudo Ist order reaciton 
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Q.16 Rate = k[ A][B] the sum of the exponents of concentration terms in given rate law 


equation is two. 
Q.17 
Rate =[A]" - 
2=[4]", 2=2", 1=2n, nas 
Q.18 After two half-life concentration of reactant is reduced to 25%. 
Total time 
No.of half-life 
_ 60min _ 


Half-life = 


t, 30min 


2 


Q.19 For 2nd order reaction 
. Rate=k[A if . 
i Rate=k[2]'=4 © 
Rate=k[3] =9 © 
Rate =[A] 3 


2=[8]', 2=2"", 1=3n ) 
Q.21 Rate of reaciton is directly propertiona he square of concentration of A and is 


independent to concentration of 


Q.20- 


Q.22 
. — Rate=k[A]’ we) 
. Rate= ) rr x2=8 , 
Q.23 It is overal eaction. With respect to A, it is 2" order reaction with respect to B 
is Ist o 
Q.24 Xis ss, so rate of reaction is independent to the concentration of X and is 
ireetly ortional to the concentration of Y. It is 1“ order reaciton with respect to Y. 
0.69. ; 
Q.2 — 
\ k 4 
Q.26 For zero order reaction half-life period is directly proportional to the initial concentration 
of reactant ; 
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Q27 


Q.28 


Q.29 


Q.30 


Q.31 
Q.32 


Q.33 


Q.34> 


cal) : VY 
Lo € an ; ; = 
After three half-life concentraiton of reactant is red ma 
Total time = half-life x Number of half-li aa 
= 14sec x 3 =(14)’sec 
Nuinher af Hai es 


Half-life 
10 > 52.51.25 
After three half-life 1 oy 


jee 

¥ pela 
eee 0 

| 


ft behind 


The unit of rate constant in vempstatement is moldm™?sec™! which shows it is zero order 
reaction. 

The minimum a energy required by the colliding molecules for effective 
collision is cs 1on energy. 

Potential Lives Seton is higher than that of reactant and product 


activated complex 


Reactants 
AH 
yey te | Products 

X 


QO Reaction coordinate —> 
(a) Exothermic Reaction 


— ~Potential energy 
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Ea,= Ea, —-AH 


Boe eis= (46) 210 


Q.37 Rate of reaction is « x 


Q.38 The catalysis in which the reactants and the catalyst are in same phase is called 


homogeneous catalysis. 
NOw 


8020 : Or.) 2803) ' 2.5 
Q.39 : 
Y 
aA activated rns © 


ZI, oF 


© Reaction coordin 


(a) Exotherm 
Q.40 (i) For exothermic reaction, energy of vatio for forward reaction is less than the 
energy of activation for backward redetion. 


(ii) For endothermic reaction, e 
energy of activation for backw n. 
Q.41_ A substance which alters tk emical reaction but remains Semen 


unchanged at the end e tion is called a catalyst. 

Q.42 A catalyst cannot “wast n, which is not thermodynamically feasible. It is now 
considered that a @ataly N initiate a reaction. 

Q.43 EacP.Eofa Mmplex 


——> Potential energy 


Ss 


ation for forward reaction is greater than the 


Rate ofreacito oe 
E 


Q.44 


Activated complex 


Catalyzed and uncatalyzed reaction 
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Q.46— 


Q.47 


 Q.48 


Q.49- 


Q.50 


Rate of reaciton is inversly. proportional to the activaiton energy. Lower the activaiton 
energy reaction will be fast. 
The catalysis in which reactants and the catalyst are in different phases is called 


heterogeneous catalysis. 


V;Ox, 
7 Ms) os 
280 4)* Or¢¢) 280 4p) 


(a) Negative catalyst: 
The substances which retard the rate of reaction are called negative catalysts or 


component is called the co-enzyme. The co-enzyme is also known r. 

(c) Catalyst for catalyst: . 

A substance which promotes the activity of Saialystd is calledsactiv % promotor or 
catalyst for catalyst. 

(d) Enzyme catalyst: ; 

Enzymes are the complex protein molecules and organic reactions in the 
living cells. 


CE Oe te Oe eee Invertase C, H..O 
[2er29 Ny vase 12 


All are the correct ce: Nr D iysts 
. 


inhibitors. 

(b) Co-Enzyme Q 

The protein component of the enzyme is called apo-enzyme Bingo -protein 
as €o-fa 
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SYSTEM, SURROUNDING, STATE FUNCTION AND DIFFERENT TERMS USED IN 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.11 


Q.12 


THERMODYNAMICS 


Calorie is equivalent to 


A) 0.4184 J C) 4.184 J 

B) 40.18 J : D) 418.4 J 
Thermodynamics does NOT deal with : 

A) Heat of reaction — C) Spontaneity of reaction 
B) Rate of reaction D) Entropy of reaction 
Which of the following is not a state function 

A) Thermal energy at constant pressure C) Internal energy 

B) Enthalpy D) Work done 


If an endothermic reaction is allowed to take place very, rapidly in air, the 
temperature of the surrounding air will ; 


A) Remains constant C) Increase x 

B) Decrease D) Either increase onfdécrease 
The exothermic process is Puiw 

A) Evaporation C) Sublifiation: 

B) Respiration D) Boiling \o 

All of the following are exothermic process except» 

A) Freezing of water C) G@ondensation 

B) Evaporation & D\Combustion 


A process, which take place on its own Without any outside assistance, is termed as 
A) Isothermal process ‘ ©) Spontaneous 


B) Non-spontaneous 2» »~g D) Adiabatic process 
The work done by expansion ofgas against constant pressure is 
A) PAV | a YY C)— PAV 

B) PV. ~ D) APV 


A state function whichedescribes together the internal energy and product of 
pressure and volum e fs called 
A)Enthalpy . &Y > C) Work 

B) Internal ener¢ ‘ie D) Kinetic energ 

FIRST LAW OF THERMODYNAMICS AND ENTHALPY CHANGES 


The enthalpy of formation of a compound is: 


A) Pasitive"~ > C) Negative 
B) Bitheripositive or negative D) None of the above 
_Enthalpy is an expression for the 
““A) Heat content C) Rate of reaction 
B) Internal energy D) Activation energy 
Which one of the following has standard enthalpy of formation is zero? 
A) Fe) C) Cu 
B) Cus) D) Naj) 


What is correct about heat of combustion: 

A) It is positive in some cases while negative in other 
B) It is applicable to gaseous substances only 

C) It is always negative 


D) It is always positive 
ee 
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Q.14 Which of the following statement is correct 
A) AH is positive for exothermic reaction 
B) AH is negative for endothermic reactions 
C) The heat of neutralization of strong acid with strong base is always the same 
D) The enthalpy of fusion is negative 

Q.15 What is not correct about AHr 
A) Its value gives an idea about the relative stability of reactants and the products 
B) It is always negative 


C) Value depends upon nature of bonds 

D) Its value can be greater or less than zero 
Q.16 Which of the following has positive value of enthalpy 

- A) Neutralization C) combustion 

B) Atomization - D) All of the above 
Q.17 NaOH + HCI > NaCl + H20. Enthalpy change in the above tionis called 

A) Enthalpy of reaction C) Enthalpy of formati 

B) Enthalpy of neutralization D) Enthalpy of ion 
Q.18 The heat of reaction depends upon 

A) Temperature of the reaction © 

B) Physical states of the reactants and the product 


C) Both A) and B) | 
D) Path of the reaction and the temperature 


Q.19 Enthalpy of neutralization ( AH, ) per 4/ Ba(OH)2 is 


A) -57.4 kIJmol"! 7.4 kImol"! 
‘B)-114.8 kJmol"! D) 114.8kJmol"! 
Q.20 Which of the following process ys AH =-ve — 
A) Formation of compound C) Combustion 
B) Dissolution of ionic co D) Dilution of a solution 
Q.21 The enthalpy change for thé'reaé¢tion C..) +0, A Co, is called 
A) Enthalpy of formati C) Enthalpy of combustion 


B) Enthalpy of re D) All of these 
Q.22 Heat absorbed o during the chemical reaction at constant pressure is 


A) AH C) AE 
B) AV . D) AH+AE 
nthalpy of a system when one mole of the substance is completely 


Q.23 The chang 
ft excess of air or oxygen is called 

) Heahof reaction _C) Heat of atomization 

“Heat of formation D) Heat of combustion 

Nhich of the following enthalpy change always have a negative value 

A) AH C) AH, 

J ) AHsot D) AHat 


Q.25 Neutralization of acid — base is 
A) Spontaneous C) Exothermic 
B) Non spontaneous D) Both A) and C) 
Q.26 AH? represent the enthalpy change at ' 
A) 0°C and | atm pressure C) OK and 1 atm pressure 
B) 25°C and | atm pressure D) 25°C and 2 atm pressure 


SIS Te en ee ee eee 
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Q.27 The enthalpy changes AH of a process is given by the relation 
A) AH = AE + PAV C) AH = AE — AnRT 
B) AE = AH + AP D) AE = AH + PAV 
Q.28 A system absorbs 100 kJ heat and performs 50 kJ work on the surroundings. The 
increase in internal energy of the system is 


A) 50 kJ C) 100 kJ 
B) 150 kJ . D) 5000 kJ 
Q.29 Which equation represents the atomization of iodine 
1 ‘ 
A) 5 hy ho C) Ty 2h) 
B) I) —> 2) D) 144) — 2) 


Q.30 The amount of heat which is involved during the completion of fo? action at 
25°C and 1 atm pressure is called : 


A) Heat of neutralization C) Heat of combust3Rtp 
B) Heat of formation D) Enthalpy of smcne » 
Q.31 The AH°/ ofa reaction is recorded at 
A) 273 K C) 373K < 
B) 298K D) PX 
Q.32 Which of the following enthalpies is always n 
A) Enthalpy of solution CNS y ‘of sublimation 
B) Enthalpy of combustion ‘nthalpy of formation 
Q.33. Which one of the following equation. hows standard enthalpy of combustion? 
A) CHaig) + 2022) > CO) + 2296S £) 2CHag) + 402g) > 2CO2g) + 4H20 ig) 
B) CHas) + 202g) > COrg) + 2H ~ D) CHa + 20x) > CO) + ZH20 2) 
Q.34 Enthalpy of a reaction can . fi by 
A) Glass calorimeter C4 C) Manometer 
B) Barometer “a D) Thermometer 
Q.35 How much heat is = 100 g of water when its temperature decreases from 
25°C to 5°C? omey is 4.2 J/gK) 
A) 84,000J «© C) —2000/4.2 J 
B) 2000/4. 2: S N D) — 84,00 J 
Q.36 Enthalpy Sion of food, fuel and other compounds can be measured accurately by 
A) GlasSeal meter C) Bomb calorimeter 
B), Thetmometer D) Manometer 
Q.37 Whieh\enthalpy of reaction can not be determined by glass calorimecer 
A) Enthalpy of formation C) Enthalpy of neutralization 
hy ee ‘Bnthalpy of solution D) Enthalpy of combustion 
Q.38 01 otal heat energy (q) can be calculated in a bomb calorimeter by using following 
formula 
A)m*s C)c x AT 
B)s x AT D)c xsx AT 


BORN-HABER CYCLE AND HESS’S LAW OF CONST ANT HEAT SUMMATION 
Q.39 Which one of the following is applied to calculate lattice energy indirectly? 


A) Born-Haber cycle C) Bohr theory 
B) Le-Chatelier principle D) All of them 
Q.40 In order to determine AHiatt of ionic compound which is correct relutionship 
A) AHian = AHr — AHx C) AHtat = AHr + AHx : 
B) AHiau= AHa + AHy D) AHiatt = AHr¢ — AHgo1 
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Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Enthalpy of formation of one mole of ionic compound form gaseous ion under 
standard condition is called 


A) Dissociation energy C) Bond energy 
B) Lattice energy D) All of these 
Which equation shows lattice energy for ionic compound 
A) Najy+>Clyg) > NaCl, C) Nagy +Cl pg) > NAC 
B) Na, +Cl/,, > NaCl.) D) Na* (gy tC (s) > NaCl, 
With the increase in charge to size ratio of ions, the lattice energy 
A) Remains unaffected C) Increases 
B) Decreases D) All of these are possible 
Hess’s law is analogous to \ 
A) Law of heat summation C) Law of heat exchange 

_ B) Law of increasing entropy D) Ist law of thermodynamics 
According to Hess’s law, the enthalpy changes for a reaction, 
A) Depends on path C) Independent ofthe path 
B) The sum of AE and AH D) None of these 


One of the best applications of Hess’s law to,calculate the lattice energy of ionic 
compound is 

A) Measurement of enthalpy change in a calofimeten, 

C) Studying of first law of thermodynami¢s 

B) Born-Haber cycle 

D) Measurement of a heat of formation of a compound 

Which of the following enthalpies of formation cannot be measured directly? 


A) AH? aq for ionic compound Wg C) AH? , for CO) 

B) AH®, for B2O3 G4 D) All of these 

Born- Haber cycle is an Mag tion of 

A) Hess’s law > C) Avogadro’s law 

B) 1° law of theffmodnamics D) 1* law of thermochemistry 


The heat of\combustion of ethane (C2He) is —-337.0 kcal at 25°C. The heat of the 
reaction when 3g of ethane is burnt completely is 

A) -3,3% keal“ C) +3.37 kcal 

B)—33:7 keal D) 33.7 kcal 


Ahe Standard enthalpy changes of formation of carbon dioxide and water are -394 


KUmol" and -286kJ mol' respectively, if the standard enthalpy change of 


combustion of propyne, C3Hs is -1938 KJ mol'. What is its standard enthalpy 


change of formation? 
A) +1258 kJ mol"! C) +180 kJ mol"! 
B) -184 kJ mol" D) -680 kJ mol"! 
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PAST PAPERS QUESTIONS 


Q.1 
Q.2 
Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


ie 


Q.9 


Q.10 


KETS - 


A spontaneous process is 


A) Unidirectional and irreversible C) Unidirectional and real 

B) Irreversible and real D) All of above 

AH will be given a negative sign in 

A) Exothermic reactions C) Dissociation reactions 

B) Decomposition reactions D) Endothermic reactions 
Reactants have high energy than products in 

A) Endothermic reactions C) Exothermic reactions 

B) Photochemical reactions D) Non-spontaneous reactions 


Reaction of water with quick lime result in the rise in the temperature@f the system. 
Using the concentration change, indicate the nature of the reaction? 


A) Third order reaction C) Endothermic reaction’ 
B) Non spontaneous reaction D) Exothermic reaction 

Which of the following enthalpy change is always exothermit? Y, 
A) Enthalpy of solution C) Enthalpy offormation ~ 
B) Enthalpy of combustion D) Enthalpy of atomization 


The given diagram shows the enthalpy eons during zt theémical reaction. 


Reactants \\~ 
| eac nts \ H, 
Increasing 
Enthalpy 
H, 
Products 

This diagram represents: 
A) An endothermic Ga Y C) Anexothermic reaction 
B) A non-spontaheous process D) An isothermic process 


Heat of formatiomof MgO i is given below. Mg+1/202)—MgQis) AH=092k jmot" This 
equation shows that: 

A) The,product is very stable B) The reaction is endothermic 

C) The e product i is highly unstable D) The reactants are very stable 

When® “one ‘mole of gaseous hydrogen ions are dissolved in water to form infinitely 


Gilute solution, amount of heat liberated is 


» A) -1075kJ/mol C) -499kJ/mol 
‘BY-1891kJ/mol D) -1562kJ/mol 
In standard enthalpy of atomization heat of surrounding 
A) Remains same C) Increases ‘ 
B) Decreases ; D) Increases then decreases 
Heat of formation (AH°s) for CO2 is 
A) -390 kJ/mole C) +394 kJ/mole 
B) -394 kJ/mole D) -294 kJ/mole 
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Q.11 


Q.12 


Q.13 
Q.14 


Q.15 
Q.16 


Q.17 


Q.18 


2H,+0,——>2H,O AH = 205.5 kJmol what will be the enthalpy change in the 


above reaction 

A) 205.5 kJ mol~' C) — 205.5 kJ mol 1 

B) Zero kJ mol~! -D) 1 kJ mol~! 

The equation that represents. standard enthalpy of atomization of hydrogen is (2015) 


I 1 ‘ : 
A) eg 20) Hay +5 %) 4+218kJmol" 


1 
B) tar O() Fagg +5 ed -218kJmol 


C) + Hap i, +218kJmol" O 
D) nh Hie) -218kJmol" © 
1 As 


—H,,, > H,, AH = 218KJmol"' 

wae es & (g) 

In this reaction AH will be called at 

A) Enthalpy of atomization C) Enthalpy of ation 

B) Enthalpy of decomposition D)E 1e dissociation 
Mg+ 50, —— MgO, + -692KJmol" at STP. 


Enthalpy of the above reaction will be 


A) AH’, ie ile 
B) AH’ 2 ) AH, 
Determinate the value of En of formation of NH4Cl: 
A) -788 kJmol"! C) -692 kJmol'! 

B) -314.55 kJmol"! D) None of these 


Enthalpy is measure 
A) 300 K and 2 atm C) 298 K and | atm 
B) 300 K and 1 D) 295 K and 1 atm 
Which enthalp is relevant in the following process? 
Na, > Na AH =+ 
A) En sion C) Enthalpy of vaporization 
B)E f. atomization D) Enthalpy of formation 
o moles of Hz and one mole of O2 react to form H20 484KJ heat is evolved 
Hf for one mole of H20 
4KJmol' C) 242K Jmol! 
~121KJmol"'! D) +242KJmol"! 


or a. given reactionCH,COOH +NaOH + CH,COONa+H,O the change in 
enthalpy under st,udard conditions is called? 
A) Standard enthalpy change of solution C) Standard enthalpy change of hydration 
B) Standard enthalpy of neutralization D)Standard enthalpy change of formation 
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Q.20 


Q21 


Q.22 


Q.23 


Q.24 


Q.25 


50.0 cm? of 1.0 mol dm~ hydrochloric acid reacts with 50.0 cm? of 1.0 mol dm~ sodium 
hydroxide. The temperature rises to 6.5°C. Calculate the enthalpy of neutralization. Specific heat 
capacity of water is 4.18 Jg' °C" 
A) -54. 0K Jmol" C) +54.0KJmol™' 
B) +58. 8KJmol™' D) —58.8KJmol"' 
Which of the equations shows the same “twice” the enthalpy change of 
neutralization as the following equatio 
HCl + NaOH — NaCl + H20 
A) H,SO, + Mg(OH), — MgSO, +2H,O 
B) MgCO, +2HCl > MgCl, +CO,+H,O 
C) NH,Cl+ NaOH — NaCl+H,0+NH, 
D) KOH + HCl > KCI+H, O 
Lattice energy of an ionic crystal is the enthalpy of: 
A) Combustion C) Dissociation 
B) Dissolution D) Formation 


Combustion of graphite to form COz, can be done by two ways. Reactions are given 
as follow 


C+O;. == 60; AH =-393.7kIniol" 
Cc+%0,——>co AH, =? . 

cO+%0, ——>CO, = -283kJmol' 

A) — 676 kJ mol 7! Cpt PL0-kJ mol-! 
B)- 110 kJ mol! ‘ D) 676 kJ mol! 


Calculate the lattice energy of sodium chloride on the basis of Born-Haber cycle 
when 


AH, [ NaCl] =-411KJmol? Nid “+107 KJmol”, AH, [Cl] =+122.K mol", 
AH, | Na]= = +496 Kigh Aes, [NaCl] =-349 Knol" 


A) 376 kJ/mole . bye! i C) -376 kJ/mole 

B) +787 kJ/mole: D) -787 kJ/mole 

The given diay is@ Born-Haber cycle for the formation of potaasiain bromide. 
Ki, +e +Br,, 
= +112KJmol" 


All, of Bry,, = ~342KJmol"' 


K,)— Br.) 


= 4420KJmo!" 
AH, of Ky) 1 
Kyy* > 5 Br 
= +90KJmo!"' 
AH,, of K,) 
Ky, 5 tui 5) * Bra, 


AH,,, of KBr, 


AH, of K B| = ~392KJmol™ 
K'By,) 
Using the ErYeD ati: the lattice energy of potassium bromide is calculated to be 
A) -672kJmol"! C) -672KCalmo!"! 
B)-787 kJmol"' . D) +672 Jmol"! 
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EXPLANATORY NOTES) 


Q.1 1 Cal =4.184J ; 
Q.2. Thermodynamics is study of heat change during a reaction not rate of reaction. 


Q.3. As work done is not property of system so not a state function. 

Q.4_—_ Endothermic reaction absorb heat. Heat is taken from surrounding. So, temperature of 
surrounding air decreases. 

Q.5 Respiration involve exothermic process.. 

Q.6 In evaporation molecule absorb energy and leave the surface of liquid. 

Q.7__A process which take place on its own without any outside assistance, is known L) 
spontaneous process. 


Q.8 Work done by the system is considered negative. 
Q.9 H=E+PV e 
Q.10 Enthalpy of formation may be negative or positive. 
Mg,,) °F. 50, ——Mgo,,, AH°f =-692kJ / mol ag 
>No +O) —NO,,,  AH°f =33.18kJ /mol 
Q.11 Heat content of the system is called enthalpy. 
Q.12 Standard enthalpy of an element in its standerd 


Q.13 The standard enthalpy of a combustion is theam 
substance is completely burnt in excess of @ ‘mM under standard conditions, It is 


denoted by (AH. ) , 


Cz +10, ——>€0;,;; .7kJ/ mol 


2 
Q.14_ Enthalpy of neutralization is e heat of formation of liquid water from its ionic 


components. i 
+ - - ‘ + - 
Faq + CTina) Nay, Aaa) = Najyt Cling) + H,0.,) 


The main reacti takes place during neutralization is 

eo Ohe, == H,0,, AH, = -57.4 kJ.mol'! 
Enthalpy ralization of any strong acid and strong base is approximately the same 
i.e -57.4 


ard enthalpy of formation of a compound is the amount of heat absorbed or. 
hen one mole of compound is formed from its elements under standard 


Q.15 


Q.16 Enthalpy of neutrilization and enthalpy of combustion are always negative, while enthalp 
of atomization is always positive 

Q.17 The standard enthalpy of neutralization is the amount of heat evolved when one mole of 
H" ions from an acid react with one mole of OH" ions from a base to form one mole of 
water under standard conditions i.e. 298K and one atmosphere pressure, 
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Q.18 Heat of reaciton depends upon 
(i) Temperature of reaction 
(ii) | Physical states of reactants and products . 


Q.19 
H,SO, +Ba(OH), —>BaSO, +2H,O 


2H* +20H ——>2H,O q, =—114.8kJ 
1H* +10H” —+>1H,O AH°n = —-57.4kJ / mol 


Q.20 Enthalpy of combustion is always negative. While enthalpy of solution may be ne 
or positive. 
Q.21 


i) When carbon reacts with oxygen to form CQ2, 393.7 kImol! of xy eased. 
This is called enthalpy of formation of COz. It is also called enthalpy of cémbustion of 


C as well as enthalpy of reaction. 
C5401, —COons AH? =-3957 Ramdt! 
Q.22 Heat absorb or evolved during the chemical reaciton at C, ure is known as 
enthalpy of reation. It is represnted by AH. 
Q.23 The change in enthalpy of a system when one mole of t nce is completely burnt 
in excess of air or oxygen is called enthalpy of co 
C,H,OH,)+ 30,,.) —> 2C0,,,,+ 3H 201) i kJ.mol' 
Q.24 AHr= may be +ve or -ve 
AHsoi = may be +ve or -ve 
AH,- = always -ve 


AHat = always +ve 
Q.25 Enthalpy of neutrilizaiton is a 2... as well as exothermic. 
Hig t Cling) + Nai Mopar Naj,,, + Cli,..+ H30,,, 


(aq) (aq) Bag) (aq) 
_ The main reaction that during neutralization is 
; AH, = -57.4 kJ.mol' 


halpy measurement are given below 
Temperature 425 k), Pressure = latm 
Q.27 The entha nges of a process is given by following relation 
’ ‘AH = <4 


50 Work done on the surrounding by system is negative. 


OkJ- - 
; e standard enthalpy of atomization of an element is the amount of heat absorbed when 


one mole of gaseous atoms are formed from the element under standard conditions i.e. 
298K and one atmosphere pressure. 


Examples: ; 

The standard enthalpy of atomization of hydrogen is given below 
(i) Y2 Hag) ——> Hg) AH® = + 218kJmol! 
(ii) 14s) —> 214) AHa =+ve 
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Q.30 The amount of heat which is involved during the completion of chemical reaction at 25°C 
_ And latm pressure is called enthalpy of reaction. 

Q.31 Standard conditions for enthalpy measurement are given below 
Temperature = 25°C (298k), Pressure = latm ; 

Q.32 (i) Enthalpy of solution and enthalpy of formation may be +ve or -ve. 
(ii) Enthalpy of sublimation is always +ve while enthalpy of combustion is always -ve. 

-Q.33 1 mol of substance burnt in excess of oxygen enthalpy change is called enthalpy of 
combustion. 

Q.34  Enthalpy of reaction can be measured by glass calorimeter or bomb calorimeter. 


Q.35 
q=mxsxAT O 
=100x4.2x 20 © 
=8400 A, i 
= —8400J . 
As heat released during reaction is absorbed by H20. es 
Q.36 Enthalpyof combuistion of food, fuel and other compound an ccurately measured 


by bomb calorimeter 
q=cxAT. : 
Q.37 Enthalpy of formation, enthalpy of neutrilization Ipy of solution can be 


determind by glass calorimeter. Enthalpy of c ion can be determind by bomb 
calorimeter. 


Q.38 q=cxAT OQ 
where 
c = heat capacity 


AT = change in temperatu 


Q.39 Born-Haber cycle is appli ulate lattice energy indirectly. 
Q.40 Lattice energy of io und can be calculated by following formula 
AUiat = AHr — AHx we) 
Q.41 The amount of is released when one mole of ionic compound is formed from 


tandard conditions is called lattice energy. 
aCl,,. AHiau= -787kJ/mol 


f heat which is released when one mole of ionic compound is formed from 
ns under standard conditions is called lattice energy. 
+CI,) > NaCl) AHiat= -787kJ/mol 


Q.43 aller the size of ion 
High charge density 


Greater the charge on the ion 


Q.42 T 


Higher the charge density —— Higher the lattice energy 
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Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


Ifa chemical change takes place by several different routes, the overall energy change is 
the same, regardless of the route by which the chemical change occurs, provided the 
initial and final conditions are the same. 

AH = AH; + AH2 

OR 

The sum of enthalpy changes in closed cycle is zero. 
AH (cycle)=0 
If a chemical change takes place by several different routes, the overall energy ¢ 


the same, regardless of the route by which the chemical change occurs, provi 
initial and final conditions are the same. 
ionic 


Born-Haber cycle is best application of Hess’s law to calculate the latti 
Compound . © 


AHian = AHr— AHx 
(i) Heat of formation of AlzOs and B2Os cannot be measured dir is difficult to 
t 


burn these substances completely in oxygen, as protective | ir oxides is formed 
on the surface. So, for the determination of heat of CO Al203 and B203 Hess’s 


_ law is used. 


(ii) Heat of formation of CO cannot be =~) e to the formation of CO2 
with it. ; 
Born-Haber cycle is best application of Hes calculate the lattic energy of ionic 
Compound a. 3 


AHhatt = AHr— AHx Q 

C,H, + 50, 3200743! H = -337kcal 
30g of C2He produces nis 3 kcal 
32 of CoHs rouse 33.7kcal 


Cx¥0,=—— > : AH = -394 (i) 


ia AH = 286 (ii) 


——»3CO,+2H,O  AH=-1938 (iii) 
d3C+2H, —>C,H, AH =? 


Multiply equation (i) with (iii), equation (ii) with (ii) 
Reverse equation (iii) and adding them 


3C +30, —3C0, AH =-1182 
2H, +O, —>2H,0 AH =—-572 
3CO, +2H,O—>C,H, +40, AH = +1938 


304-20, 3-H, AH =-184 
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Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Topic 


BALANCING OF EQUATION N BY REDOX AND BY ION ELECTRON METHOD 


ELECTROCHEMISTRY 
PRACTICE EXERCISE 


OXIDATION NUMBER OR STATE 
The oxidation state of carbon-atom in glucose is 


A) +4 C) =4 
B) +6 7 _ D)None of these 
In which of the following substance does sulphur exhibit its highest oxidation peg 
A) Ss ; C) SO2 : 
B) SO2Cl2 D) Na2S203 
What is the oxidation state of oxygen is KO2 
I 
A) 25 C) -2 
B)-1 D) -3 


Apparent charge on an atom of an element in a moleculé or iow i is called oxidation 
number. It may be 


A) Positive £ ‘C) Zero Lavon 

B) Negative D) AlW@f these: 
Apparent charge on atom in molecule is 

A) Valency G), Coordination number 
B) Oxidation number D)\Charge number | 
The oxidation number of oxygen atémin OF? and H202 

ro | NJAC) +2,-1 

B)-1, +2 wg  D)+2,+1 


The element on the rea@tant Side which has been reduced is 
HI + H,SO, Si, +S0,+ H,O 

A)H » % C)I 

B)S D)O 

A redox reaction is 


MnO .») a Mn, + 2H, O 


Aji2 are added on LHS C) 2e° are added on RHS 
B) 4c “are added on LHS D) 4e" are added on RHS 
- In which of the following changes there is a transfer of the five electrons 
A) MnO," > MnO? C)'CrOy*" Cr? 
B) MnO4! > Mn”? : D) Cr207* > 2Cr”? 
In the reaction H2S +Ch — 2HCI+S, H2S acts as 
A) Reducing agent C) Nitrating agent 


B) Oxidizing agent D) Sulphonating agent 
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Q.11 8H’ +MnO;—>Mn” + 4H,0, which one is correct about given equation 


A) Sein R.H.S . C) Sein L.H.S 
B) 3e in R.H.S . D)3e7in L-H.S 
Q.12 Which of the following reactions occur at cathode 
A) Cu** +2e > Cu C) Cu+2e > Cu” 
B) Hg-+=0, > He0 D) Mg +> 0; — MgO 


Q.13 In which of the following changes there is a transfer of two electrons 
A) MnO; ——>Mn0O, C) MnO; ——>Mn” 
B). Cry =——¥Ore iD) CoP = = 2re 


A) Oxidation and reduction 
, B) Reduction ane oxidation 


A) Na and Clo 
B) Na and NaOH D)I 
Q.16 During the electrolysis of aqueous KNOs, B dticed at cathode instead of potassium due to 
A) Reduction potential of “K” is great 
B) Hydrogen is more reactive t 
C) Reduction potential of pot 
D) All of the above are poss 
Q.17 The cathodic reaction in 
A) reduction 


f lectrolysis of dil H2SO4 with Pt electrodes 
C) Both oxidation and reduction 


B) Oxidation D) Neither oxidation nor reduction 
Q.18 The produet pr d at the cathode when aqueous sodium chloride is electrolyzed 
A) H2 & C) Clo 
B) O, D) Na 
Q.19 F, or the purification of copper, impure copper is made the 
@A) Cathode C) Solution 
3)"Whode D) Both A & B 


STANDARD ELECTORDE POTENTIAL AND SHE 

Cell potential depends upon 
A) Temperature C) Concentration of ions 

_ B) Nature of electrolyte D) All of these 

Q.21 When an element is in contact with 1M aqueous solution of its own ions, at 298K 
then potential is called? 
A) Standard reduction potential C) Standard electrode potential 
B) Reduction potential D) Both “A” and “C" 
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Q.22 The electric current obtained from galvanic cell is a result of electrons being pushed 
forced from the negative electrode, through an external wire, to positive electrode. 
The force with which these electrons move through the wire is called 
A) Electromotive force C) Electrode potential 
B) Cell potential D) Both A) and B) 

Q.23. Which is incorrect about standard electrode potential 
A) It is the difference of potential of a cell, consisting of particular electrode and the 
B) The potential set up, when an electrode is in contact with one molar solution ofjits,i 
at standard conditions OS 
C) The electrode potential of a single electrode can be measured directly © 


D) Both A and B 
Q.24 Which is not true about SHE A, e 
A) Finely divided platinum black is used as electrode 
B) Temperature is kept 25°C er 
C) One molar solution of H2SQ4 is used as electrolyte 
D) Electrode potential of any element can be calculat ison method 


Q.25 The oxidation reaction that takes place in the S 
A) Ha(gas) ——> 2H" (aq) +2e7 


2Ha(g) + Ore) 


B) 2H (aq) + 2e° ——> Hy2¢g05) . (y + 2e —> OF (aq) + Have) 


‘Q.26 The working condition/s for SHE 
A) latm pressure 1M H* solution 
B) 298K temperature D) All of these 


Q.27 The potential of SHE is t a whichisa___—_value 
A) Reference C) Arbitrary. ; 


B) Exact D) Experimental 
Q.28 The electroche is based on 


A) pH scale C) Redox scale 
B) Hydrog D) Arrhenius scale 
Q.29 SHE acts when connected with Cu electrode but cathode with Zn electrode because 
s reduction potential than hydrogen and Cu more 
oxidizing potential than hydrogen and Cu more 
ove in electrochemical series than hydrogen and Cu below 
the above are possible reasons 


Q.30 salt bridge is removed from two half cells 

A) Reaction will stop e C) EMF is decreased 

B) EMF drop to zero D) Electrodes will be reversed 
Q.31 The cathode has the reduction potential 

A) Less than anode C) The same.as anode 

B) More than anode D) Always zero 
Q.32 Al/ Al*? || Zn*?/ Zn galvanic cell, the anode is 

A) Al C) Zn 

B) H2 D) KCl 
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Q.33 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.4 1 


ELECTROCHEMICAL SERIES AND ITS APPLICATIONS 
Electrochemical series is useful in: 

A) Prediction of the feasibility of a chemical reaction 

B) Calculation of voltage 

C) Comparison of the relative tendencies of the metals and non-metals to get oxidized or reduced 
D) All of the above a~ 
Four metals A, B, C and D are having standard electrode potentials as -3.9° “1.66, 
-0.4 and 0.8 V respectively. Which one will be the best reducing agent: . 
A)A C)B 

B)C D)D | 

The oxidation potential of Mg and Al are +2.37V and 1.66V, respectivély. The Mg in 
chemical reaction: < 


A) Will be replaced by Al C) Will replace,Al 

B) Would not be able to replace Al D) None of the\abowve 

The ability of elements to act as reducing agent _( down to electrochemical series 
A) Increases C) Deeredses’ . 

B) Remains constant - , D)Depends upon the reaction conditions 


Halogens are placed at lower level of electrochemical series, this indicates that 
A) Halogens are good reducing agents . 3 

B) Halogens are good oxidizing agéAtsibut bad reducing agents 

C) Halogens are good oxidizing’agehts,as well as good reducing agents 

D) All the above statements are@orrect 


Li has least reduction pétential iv€lectrochemical series. Which element has highest E°red 


A)N C)F 

B)O = D) Cl 

The value of Oxidation potential would be positive if it is 
A) BelowSHE <e C) Above SHE 
B) Equalto SHE D) Both A and B 


Greater the value of the standard reduction potential of the given specie: 
A),Greater is its tendency to accept electrons to undergo reduction 


AC), Greater is its tendency to accept electron to undergo oxidation 


B) Greater is its tendency to lose electrons to undergo reduction 
D) Greater is its tendency to lose electrons.to undergo oxidation 
In the following cell representation 


Zn,,,\Zn%, (1M)|Cujs, (1M)|Cu,, 


The line || in the representation shows 
A) Salt bridge C) Molar concentration 
B) Phase boundary D) Both A and B 
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Q.42__ Ina galvanic cell, the electrode occupying a lower position in the electrochemical series: 


A) Will act as Cathode _ C) Oxidation will take place on it 
B) Reduction will take place on it D) Both “A” and “B” 
Q.43 In Zn/ Zn* (1 M) // Cu*? (1 M)/ Cu galvanic cell, which one is incorrect statement 
A) Zn is negatively charged | C) Cu is negatively charged 
B) Zn will be oxidized D) Cu?* will be reduced 


Q.44 In electrochemical series, metal will be easily oxidized if 
A) E’ rea = 0.521 V C) E‘rea = 1.08 V 
B) E’ rea = -1.66 V _ D)E‘rea =-0.76 V O 
Q.45 E°rea values of metals are W= —3.06 V, X = +2.07 VV, Y =-1.85 V = +9.14 V 
indicate the least reactive metal 
A) W C) xX As 
B) Y D)Z 
Q.46 Ifthe sum of E° values of the two half cells is negative, th af _ 
A) The reaction will be feasible C) The atoll be feasible 
B) The reaction may or may not be feasible D) No pr be made 
. Q.47 The cell will function best if its calculated emf is Y) 
A) Small +ve ) 


Gg Vv 
B) Large +ve D —ve 
Q.48 Which of the following metal will Ce en gas when react with steam 


A) Cu u 
B)Ag - ) Mg 
Q.49 The overall positive value eaction potential predicts that process is 


energetically 
A) Not feasible ~~ C) Impossible 
B) Feasible | na) __D) No indication 


Q.50 Two half-cell rea¢tion 


2H*/ H2 ® E°rea = 0.00 V 
Ag*!/ Ag ; E°rea = +0.80 V 
E°cett of: ' . 

A) C) -0.80 V 
D) -1.66 V 
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Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.1f" 


Q.12 


KETS - 


PAST PAPERS 
The reaction which is responsible for the production of electricity in the voltaic cell is 
A) Hydrolysis C) Oxidation 
B) Reduction - D) Redox 
In all oxidation reactions, atoms of an element in a chemical species lose electrons 


and increases their 


A) Oxidation states B) Reduction states 
C) Electrode D) Negative charges 
In MgCh, the oxidation state of Cl is 

A) Zero C) -2 

B) +2 D) -1 

Which one of the following behave as a redox reaction? 

A) NaCl + AgNO3— NaNO3+ AgCl C) 2Na+Ch—>2NaCl 
B) 2Cl > Clo+2e D) Na* + le’ > Na 
In SO} the oxidation number of sulphur is 

A) -8 : C) -6 

B) +8 D) +6 


Study the following redox reaction: 

10CI'+16H*+2MnO; ——>5CI,+2Mn"?+8H,Q 

Which statement is true about this reaction? 

A) Manganese is oxidized from +7 to +2._ “C€)Chlorine is reduced from zero to -1 
B) Chloride ions are reduced from -1 to zer@D) Manganese is reduced from +7 to +2 
In NO; the oxidation number of Nis 


A) +5 C) +3 

B) +2 D) -3 

The oxidation state of carbon ingC,O,’ is 

A) +4 C) -4 

B) +3 D) +2 

The value of oxidation*number of chlorine in HCIO3 is 
A) +7 : C) +5 

B)-1 .@ D) +3 


In votai¢celltasalt bridge is used in order to 

A) Passithe electric current 

B) PreVent the flow of ions 

C))\Mix solutions of two half cells 

Dy Allow movement of ions between two cells 

The potential difference of an electrochemical cell is measured by 


A) Galvanometer C) Calorimeter 

B) Voltmeter D) Ammeter 

In an electrochemical series, elements are arranged on the basis of: 

A) pH scale C) pKa scale 

B) pOH scale D) Hydrogen scale 
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Q.13 The E° value of standard copper half-cell is +0.34V, measured when it is connected 
with SHE i.e. Standard hydrogen electrode. In this case the half reaction taking 


place at SHE is ; 4 
A) 2H (44) + 2& — Hx, C) H3¢4) — 2H (aq) + 2€ 
_ B) 2H(q) + 2€ ——> 2H) Dy yy —— 2 tee 
--Q.14 The standard electrode potential of hydrogen is arbitrarily taken at 298k is _ 
A) 1.00volt | “C) 0.10 volt 
B) 0.00 volt D) 10.0 volt 
Mg*+2e >Mg ~~ E°=-2.37V 
Zn** +2e > Zn E° =-0.76V © 
2H*+2e —>H, E° =0.000V 
— Cu*+2e > Cu E° = +0.34V. ¢ 
Cl, +2e° > 2CIr E° =+l1. ‘e 
“Au** +3e > Au E° = 41,50 

Keeping in view the values of standard reductio given above, which one 
of the following would you select as a feasibl mical reaction? 
A) 2Au+6H* > 2Au™ +3H, C ST, > Cl, +20 
B) Mg +2H* > Mg” +H, +Zn** > Cu™* + Zn 

Q.15 Coinage metals Cu, Ag and Aua ghe’ past reactive because they have 
A) Negative reduction potenti C) Negative oxidation potential 
B) Positive reduction potenti D) Positive oxidation potential 

Q.16 In the figure given below, ctron flow in external circuit is from 


CuSO, 
Solution 


Porous Partition 


copper electrode C) Right to left 
er to zinc electrode D) porous partition to zinc electrode 
dy the following facts 


Zn —— Zn”? +2e E°=+0.76V 
Cu—>Cu” +2e E%= —0.34V 


A) Cu + Zn** —+> Cu’? + Zn C) Cu? +Zn —> Cu + Zn” 
B) Cu? + Zn? —»Cu+ Zn D) Cu”? + Zn’? —>Cu + Zn” 
Q.18 Keeping in mind the electrode potential, which one of the following reactions is 
feasible? 
A) Zn’? +Cu —> Cu” +Zn C) Fe + CuSO, —> FeSO, +Cu 
B) Zn + MgSO, —~> ZnSO,+ Mg D) Cd + MgSO, —> CdSO, + Mg 
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Q.20 


Q.21 


Q.22 


Q.23 


Q.24 


Q.25 


Porous Partition 
The diagram shows a galvanic cell. The current will flow from 


A) Hydrogen electrode to copper electrode — 

B) Copper electrode to hydrogen electrode 

C) Hydrogen electrode to HCI solution 
D) CuSOz solution to hydrogen electrode 

Stronger is the oxidizing agent, stronger is the e 

A) emf of cell C) Oxidation nti 


B) Reduction potential D) Redo e 
Which of the following metal does not liberate moons reaction with acid? 


A) Mg C 

B) Zn 

Which one of the following elements issthe est reducing agent? 
A) Chlorine ‘ odium 

B) Magnesium ) Aluminium 


Rusting of iron metal Fe occ <>: gets converted into Fe203. What happen 
with Fe? XY, 


A) Fe is neutralized ‘C) Fe is sublimed 
B) Fe is reduced D) Fe is oxidized 


_ During space flight r ts obtained water from 
A) Nickel cadmium C) Lead accumulator 


ium c 
B) Fuel Cell D) Alkaline battery 
The electrolyte used in fuel cell is : 
& C) NaCl(aq) 
D) Molten NaCl 
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Q.1 


Q.2 


Q.3 


O4 
0.5 
0.6 


-Q.7 


6x +12+(-2)6=0 


“EXPLANATORY NOTES — 


Net charge on carbon in glucose is zero. 
C,H, 


Let x be net oxidation state of carbon. 
6x =0 


x=0_ | 
oe 6 
SO,Cl, x +(-2), +(-1), =0 | © 
x-4-2=0 
| x=+6 
sO, x+(-2), =0 ~ 
Eran ¢ 
Na,S,O, (+1), +2x+(-2), =0 
+2+2x-6=0 - \e) 


2x =+4 
x=2 
Let x be oxidation state of & 


. ~ l 
ye 2 
Oxidation State e zero, fractional, positive or negative. 


Appare @on atom in molecule is called oxidation number. 
O | ’ | 
1)=0. 
0 
OF"+2 
H202 
2 (+1) +20 =0 
20 = -2 
O=-1 


HI + H,SO, 1, + SO,+H,O. The oxidation number of sulphur is reduced from +6 to 
+4, 


KETS - PRACTICE BOOK 109 


Topic 9 Electrochemistry 
oo OOlOl™EETEOo>~ee_____eeeE=EeE=E=E=aaaRmRRqyxyxEEE 


Q.8 MnO, +4H*—»Mn* +2H,O 


+4 +2 
In order to balance charge 2 electrons have to be added on L.H.S. 


MnO, +4H* +2e° —»Mn™+2H,O 


a 


Q.10. H2S ——> § oxidation state of S changes from —2 to 0. Hen is oxidized by Cl 
making Ho2S reducing agent at Clo is reduced to CI” os te (x). 
n 


Q.9 


Q.11 8H'+MnO,—+>Mn” + 4H,0. The oxidation number o in MnOq’ is +7 and in 
Mn”* is +2. The reduction takes place in given on flay are added in L.H.S. 
Q.12 Reduction takes place at cathode which is addition of.e Rico} in the reaction. 
Cu** +2e° >Cu 


Q.13. A) MnO; ——>MnO, 


oxidation number of Mn in MnQg”" is + nO2 is +4. Hence there are transfer of 
two electrons. 


B) Cro; ——— se 
Oxidation number of Cr in CrO4”%i§ +6and in Cr*? is +3. Hence there are transfer of 3 


electrons. 
C) MnO; ==> Mn” 
Oxidation number of Minin 4.is +7 and in Mn?* is +2. Hence there are transfer of 5 


electrons. 
D):CnO*—+ Sd 
Oxidation 


Q.14 
Q.15 


26h -—s Cl) +2e° 
At cathode ~ 

2Na* +2e ——>2Na 
Net reaction 
2NaCl—>2Na +Cl, 
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Q.16 Reduction potential of potassium is less than hydrogen. H* will be reduced instead of K* 
at cathode and hydrogen gas is produced. 
Q.17_ Electrolysis of dilute H2SOs. 


At anode: O2 is produced (Oxidation) 
At cathode: H2 is produced (Reduction) 
Q.18 For aqueous solution of NaCl at cathode. 
H20 is reduced to H2 as its E;., is higher than Na’. 


2H,O+2e ——>H,+20H 

Q.19 Electrolytic cell is used for the purification of copper. Impure copper is mil Maric 
and thin sheet of pure copper is made the cathode and copper sulphate tid sed as 
an electrolyte. 


Q.20 As reduction potential of electrodes changes by change in A e 


i) Temperature 
ii) Concentration of ions 
iii) Nature of electrolyte © 


Hence cell potential also changes. 


E on = oxidation + Ee eeciion 
Q.21 Standard electrode potential is measured at ectrode in 1M aqueous solution of 


its ions. 
Q.22 emf or cell potential is the force to dri 
Q.23 Electrode potential is measured by, ¢ 
Q.24 Conditions for SHE 


i) Pt electrode coated wit ely divided Pt black 
ii) T = 25°C = 298k 
iii) 1M = H* ions . 


iv) P=1 atm 
As one molar H H* hence it is not correct. 


Q.25 idized to H* ions by loss of electron H,,,, —>2H" +2e° 


E itself is a reference electrode hence its E.., is take zero Arbitrary i.e. without any 
other reference. 
Q.28 ECS shows E,,, value in ascending order and E’,, is measured by comparing with SHE 


i.e. H-scale. : 
Q.29 In ECS Zn has less reduction potential than hydrogen and Cu. Zn is above in ECS and Cu 
is below. . | 
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Q.30 Salt bridge maintain the electrical neutrality between two half cells preventing net charge 
accumulation which will occur if salt bridge is removed and hence emf will drop to zero. 


Q.31 At cathode reduction takes place hence it has greater E,,, than anode. 


Q.32  Al—“"_, Al" +3e", as Al is oxidized hence it acts as anode and will get negative 
| charge while zinc will act as cathode and is reduced. 


Q.33 Reactivity of metal o 


Ee O 
Q.34 Reducing power is o ss © 
Ered 


Q.:35 Metal with higher oxidation potential has lower reduction porn ties 
E.., of Mg =-2.37V 


E’, of Al =-1.66V © 


Metal with lower E;., can replace the metal with hi 2) Hence Mg will replace Al. 


Q.36 — In ECs ES increases down the series. strength tks Hence ability of 


red 


element to act as reducing agent dec 


Q.37  E,., increases down the ECS g strength « E.,. As the halogens are placed 


towards bottom of the seri ation their higher E;,, values and hence these are 
good oxidizing agent. 

Q.38 Fluorine is very s ADS agent and is at the bottom of ECS. Indicating its highest 

rl | % | 


° 


above SHE have negative E,.,, E,.= — E‘.,hence elements with 


Ox 


Q.39 


ave positive E,. 


ion potential is the ability to get reduced hence greater E\., means greater 


Q.40 


ncy to accept electrons to undergo reduction. 


Q.41 Zn, |Zn/., (1M)|Cu2s, (1M) |Cu,, 


(aq) (aq) 
| Represents the phase boundary and || represents salt bridge. 
Q.42 At cathode reduction takes place hence it has greater E°req than anode. 


0 ee a ets 
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Q.43 


Q.44 


Q.45 


Q.46 
Q.47 


Q.48 


Q.49 


Q.50 


Zn = anode = oxidized = negative electrode 


Cu = cathode = reduced = positive electrode 


: ede ui 
Tendency to get oxidized « ——. 


e 
ted): 


Reactivity of metal ate : 
Ered 


Reaction is feasible when E;,, is positive otherwise it is not feasible 


If emf is positive the cell reaction will be feasible and cell will work/at its bes pihcrwike 


not. 
Metals with negative E. can easily lose electrons cing HW >i 
t , 


liberating H2 from steam and aqueous acids. Here M negative E.., 

If emf is positive the cell reaction will be feasi ill work at its best otherwise 
not. 

Eon = E ved of cathode + E. of anode 


E,., of anode < E’,, of cathode 
Here SHE = anode E,, of S 
E*,, = +0.80+0.00=0.8 


¢ 
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Q.1 Which of the following hiss iargestl ionic size 


A) F C) O* 
B) N*> D) Na* 
Q.2 ‘Ina period, the atomic radii 
: A) Increases C) Decreases 
B) Remain same D) First decreases, then increases 
Q.3. Which of the following is correct relation for atomic radius 
A)A°>A>A* C)A>A*>A 
B) A‘ >A>A- D)A>At>A 


IONIZATION ENERGY, ELECTRON AFFINITY AND ELECTRONEGATIVIE r Y 
Q.4 ‘The relative attraction of the nucleus for the electrons in a chemical bendiis called 


A) Ionization energy C) Electron affinity 
B) Electro negativity D) None of the above 
Q.5 Ina period, electronegativity from left to right 
A) Increases C) Decreases, 
B) Remain constant D) Variable trend 
Q.6  lonization energy depends upon ye 
A) Atomic/ionic radii C) Shielding effect 
B) Nature of orbital D) All 6fthe above 


Q.7 With the increasing atomic number, ionization energy increases along a period because 
A) No change in shielding effect along, aipetiod ) 
B) Nuclear pull increases with the incteas® in Number of protons 
C) Atomic/ionic size decreases alofig a period 
D) All of the above 
Q.8 Which of the following has@MeesWOnization energy value 


A) Li C)H 
; B) Be D) He 
Q.9 Greater shieldingeffect corresponds to ionization energy value 
A) Greater q C) Zero 
B) Lesser D) Variable 
Q.10 Which of following has highest 2" ionization energy 
' .A)Na C) Al 
B) Mg~& D) Si 
Q.11  Tiie.gtoup show abnormal trends in ionization energy are 
A) Aand VIA C) Il A and VIA 
B) IDA and V A D) VIIA 
Q.12 The group that has maximum 1“ ionization energy values 
A) ns! C) ns? 
_ B)ns?, np° D) ns’, np® 
Q.13 Which of following group has maximum 1" electron affinity values in same period 
A)VA C) VIA 
B) VILA D) VIILA 
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Q.14. Which of the following element has lowest electron affinity 

A)N C) Cl 
B)O ; D) He 
TYPES OF BONDS (IONIC, COVALENT AND CO-ORDINATE BOND) 
Q.15 An ionic compound A*B is most likely to form when: 

A) Ionization energy of A is high and electron affinity of B is low 

B) Ionization energy of A is low and electron affinity of B is high 

C) Both the ionization energy and the electron affinity of A and B are high 

- D) Both the ionization energy and the electron affinity of A and B are low 

Q:16 Formation of ionic bond is favoured by 


A) High I. E of metal. C) Low lattice energy 
B) Low E.A of nonmetal D) Low LE of metal 
Q.17 Maximum ionic character is exhibited by 
A) NaCl C) CsF 
B) KCl D) HF 
Q.18 All of the following species have dative bond except 
A) OH” C) BF; 
B) NH, D) H30% 
Q.19 Co-ordinate covalent bond is present in > 
A) Nitride ion ~  C)Chlorenium ion 
B) Hydroniumion 1D) AlPof these 
Q.20 The percentage of co-ordinate covalent bond, present in BF; and NH, respectively 
A) 25% and 33% C) 33% each 
B) 33% and 25% , D) 25% each 
Q.21 Which of the following molécule contain six bonding electrons 
A) NH3 C) CO? 
B) H20 ¢ D) C2Ha 


Q.22 If the sharing of an electron pair is unequal and the atom have an electronegativity 
difference of 1.4/0 1<6, what is this type of sharing called 


A) lonic C) Polar covalent ° 
B) Non-polar covalent D) Metallic 

Q.23 The following molecules has linear structure except? 

A) CS C) CO? 

B) SQ2 D) BeCl2 

Q.24 Which of the following species has lone pair of electrons on central atom? 
IX) CHa C) PCls ; 
B) NH, D) PCl 

Q.25. Which pair has trigonal planar geometry 
A) NH3, PH3 _ C) BF, AIH3 é 
B) H20, C2H2 D) CO2, SO2 

Q.26 The shape of NH, is 
A) Linear C) Angular 
B) Pyramidal D) Tetrahedral 


i 
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Q.27 NH; and H ;0O° are examples of and ____ system respectively 


A) AB3E, AB2E C) ABa, AB3E 
B) AB2, AB _ D) ABa, ABa 
Q.28 Which molecular geometry is not possible for ABs type molecules 
A) Trigonal planar C) Tetrahedral 
B) Trigonal pyramidal D) Angular 
Q.29 The correct order of bond angles is represented in 
A)CH, >H,0 > NF, >H,S C)H,S>H,O>CH, > NF, 
. B)CH,>NF,>H,O>H,S D)CH, > H,S>H,O > NF, 
Q.30 - Which of the following has perfect triangular structure O 
A) CO? C) PH3 
B) NO D) SO3 
Q.31 The shape of which of following molecules can be explained with conce 
A) F2 C):HCl 
B) N2 D) NH3 — 


VBT AND HYBRIDIZATION (SP?, SP?, SP) 
Q.32 Limitation to valence bond theory (VBT) is that: 


A) It doesn’t address the shapes of the molecules 
B) It doesn’t involve the criteria of bond formation \e) 


C) It doesn’t explain paramagnetic behavior of 
D)-None of the above 

Q.33 End to end overlapping of orbitals give rise 
A) Sigma bond 
B) Metallic bond 

Q.34 Pi bonds are produced by over! 
A) Un-hybrid orbitals C) Hybrid orbitals 
B) Hybrid and un-hybrid orbit D) Atomic orbital and hybrid orbital 

Q.35 The concept of WPA as given to remove which of following drawback (s) 


formation of: 
ond 
Co-ordinate covalent. bond 


of V.B.T 
A) It does not explai netism of O2 
B) It does not e 
C) It could . 


ain oddselectron system 
laimtetravalency of carbon 


isformed by the overlap of 
C) p-p head on overlapping of orbitals 
orbite D) p-p parallel overlapping of orbitals 
rocess in which the orbitals of different energies and shape mix with each 
0 give equivalent hybrid orbitals is called: 


issolution ‘C) Resonance 
B) Hybridization D) lonization 
Q.38 In which of followyng molecules central atom is not sp> hybridized 
A) NHi C) NH, 
B) NH, D) NO3" 
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Q.39 In ground state the unpaired electrons in carbon are 


A) 1 C)3 
B) 2 D)4 
Q.40 The number of true 7 bonds in benzene molecule are 
A) 3 C) 12 
B) 6 D) None of these 


BOND ENERGY, BOND LENGTH, ENERGETIC OF BOND FORMATION AND 


DIPOLE MOMENT 


Q.41 Formation of chemical bond takes place when 
A) Forces of repulsion > Forces of attraction 
B) Forces of repulsion = Forces of attraction 
C) Forces of attraction > Forces of repulsion 
D) Energy is absorbed 
Q.42 The central atom which may not follow the octet rule while forming, @raisnl bond 


A) C C)O 

B) P D) F 
Q.43. Which one shows high “age of the ionic character 

A) HI C) HF 

B) HCI D) HBr 
Q.44 Dipole moment gives the information about: 

A) % ionic character C), Bond angles 

B) Geometry of the molecules PD) All of the above 
Q.45_ Bond length depends upon . 

A) Hybridization on central atom )C) Nature of molecule 

B) Size of central atom D) All of these 
Q.46 Choose the incorrect relatighsng ofsbond energies 

A) Br—Br>I-1 .V ad C)Cl-Cl>F-F 

B)C=C>N=N ~~ WH D) All are correct 
Q.47 The S.1 unit of dipole moment is 

A) Debye ¢ C) pm 

B) mC : D) Both A and B 
Q.48 Which of the following molecules has non-zero dipole moment. 

A) CH3CI Wy C) BF3 

B) CQ D) CCly 
Q.49 Maximum dipole moment is possessed by 

A) MOU C) H2S 

B) CO D) CHy 


Q.50 Whe experimentally determined bond length of C—CI is 176.7pm and C—C is 
154pm what would be the radius of Cl atom 
A) 22.7pm C) 99.7pm 
B) 176.7pm D) 330.7pm 
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Q.1 


Q.2 


Q.3 


Q.4 


Q.6 


on 


PAST PAPERS QUESTIONS 
Which one of the following is the correct dot and cross diagram of bonding between 
two chlorine atoms 


aye ee? oy Check —* OG 
ee, * sn 
oh +5Cl > C+ 3€r: py ‘Ch+-Cl —> Ci + Cl é 


oor a 


Choose the right molecule 

A) CH3 C) H20 

B) CO D) NH3 be 

Observe the given dot and cross structures for the following molecules or ionic 


species. ; ‘ ; 
Ae? HC] 
u ‘ i 
ofrse] Pog | oft x A, J 


The co-ordinate covalent bond exists betweén; 

A) N and C atoms in structure ITI and IV, 

B) Nand one H ion in all four structuré ~ 

C) N and Cl atoms of structure IT 

D) N and N atoms of structure |, »~ 

According to Valence shell” Led pair repulsion theory, the repulsive forces 
between the electron pairs oft ‘central atom of a molecule are in the order 
A) Lone pair bond pair> Loney pait-Lone pair 

B) Bond pair> Bondgsair> one pair-Lone pair> Lone pair-Bond pair 

C) Lone pair-Bond pait> Bond pair-Bond pair> Lone pair-Lone pair. 

D) Lone pair-Lone pait?Lone pair-Bond pair>Bond pair-Bond pair 

What is the exact, value of angle in BF3 


A)90° g«@ArA VY C) 104.5° 

Bessy “Y D) 120° 

Which option show all the molecules with bond angle 109.5°. 

A)Si@lyy NHa*, CHa C) SiCl4, H20, BeClz 
“B)CHs,CCh,NH3 D) CHa, NH4*, PH3 


» The structure of Xenon trioxide is shown below, 


y 


So 
With reference to the Valence shell sicctiin pair repulsion theory, (V pert: the 
shape of XeO3 is: 
A) Tetrahedral C) Trigonal pyramidal 
B) Bent (or angular) D) Trigonal planar 
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Q.8 — Which of the following sets constitutes of all the molecules and ions of non-planar 


geometry? . , 

A) SO,,C,H,,BF;,NO; C) CH,,NHj,MnO,,NF, 

B) CH =CH,H,O,BeCl,,H,S D) PH;,NH,.SO,,Benzene 
Q.9 The shape of CO2 molecule is similar to — 

A) H2S C) SO2 

B) SnClz D) BeF2 
Q.10 What is the shape of ammonia NH3 molecule? 

A) Pyramidal C) Linear 

B) Tetrahedral D) Trigonal planar 
Q.11 The number of bonds in nitrogen molecule is _ 

A) One o and one x C) Three o only 

B) One o and two 1 D) Two o and ote : 

Q.12 When the two partially filled atomic orbital ove in’ such a way that the 
probability. of -finding the electron is maximum aro e line joining the two 
nuclei, the result is the formation of — 
A) Sigma bond C)H xen bond 
B) Pi-bond , ond 

Q.13__pi- bond is formed by sideways overlap 
A) s-orbital rbital 
B) p-orbital one of these 

Q.14 The angle between un-hybridi -Otbital and three sp? hybrid orbitals of cach - 
carbon atom is )) 

A) 120° G)L09.5° 
B) 90° “ye D) 180° 
Qis HO LH XY 
=C 
vi Sy 
Count the n o bonds and z bonds in the molecule | 
A) In and So C) 3x and 30 bonds 
oO S D) 6x and 60 bonds 
lowing molecule has largest number of shared pair electrons? 
C) CO2 
D) N2 
one of the following molecules has sp* hybridization? 
GH, Ly BAM oS 
B) C,H, D) CO, 


According to the Lewis Concept, ammonia is a lone pair donor, therefore easily 
accepts a proton to form an ammonium ion as given by an equation 


NH qq) +H" (ay > NH 


3(g) 4( aq) 
A) H-N-H bond angle decrease from 180°-109.5° 
B) H—N-H bond angle decrease from 107°-104.5° 
C) H—-N-H bond-angle increase from 107°-109.5° 
D) H-N-H bond angle decrease from 109.5°-120° 


ee ___$__$_$_$_$_$$_$ 
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Q.19 


Q.20 


Q.22 


Q.23 


Q.24 


0.26 


Q.27 


Q.28 


Q.29 


Q.30 


DNA molecule is double stranded , in which two chains of DNA are twisted around 
each other by: 


A) Hydrogen bonds | C) Van der Waal’s forces 
B) Covalent bonds D) Dative bonds . 
Which bond in the following structure represents hydrogen bonding? 
NA 
i I H V2 
N 
i134 


A) 1 : C)2 
B) 3 D)4 


' Which of the following substances exhibits hydrogen bonding? 
A) H,S ’ C) HI 
B) NH, D) SiH, » 
In ‘H-F” bond Electronegativity difference is 2.0. What is the ty is bond? 
A) Polar covalent bond C) pi (2) bond 
B) Non-polar covalent bond D) Co-ordin alent bond 
Which of the following molecule has zero dipole m 
A) PCl3 C) BF 
B) NH3 D) 
Boiling point of water is higher than petr e intermolecular forces in water 
are: 
A) Weaker than petrol ronger than petrol 
B) Same as in petrol ) Negligible 
Metallic conduction involves atively free movement of their------------- 
throughout the metallic lat 
A) Atoms C) Electrons 
B)lons D) Molecules 


is present in gasoline? 
s C) Hydrogen bonding 

2 forces D) London dispersion forces 
lowing hydrogen bond is stronger than others? 


A) N& -@ai’®.....-- N?e- = He C) 0F- SHPO P ssecsdeabe O*- —H** 
B) F2 ae rage 2 A De Ee icasgtanes @ aes) © fhe 
hichone of the following has zero dipole moment: 
C) H20 
Cl; D) BF3 


An inter molecular force of attraction X is relatively stronger than the other inter 
molecular forces, it stabilizes helix and B-pleated sheets of proteins. The double 
helical structure of DNA is also stabilized by this force of attraction. Identify X. 

A) Dipole dipole attraction C) Hydrogen bonding 

B) Ionic interactions D) van der Waal’s Forces 

Among the following molecules, which one has coordinate covalent (dative) bond? 
A) CCly 

B) CO2. D) CHa 
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EXPLANATORY NOTES)» 


Q.1 Ionic size increases along the period form left to right. More over anions are of larger size 
as compare to cations. So, order of ionic radius is N?>07>F!> Na’! 


Q.2 Atomic radius decreases along the period due to Increase effective nuclear charge. 
Q.3 A>>A->A>A‘T>A* 
Q.4 The relative attraction of the nucleus for the shared pair of electrons in a ony 1 


called electronegativity. 
Q.5  Electronegativity increases from left to right along the period due to ere ieee 
nuclear charge. 
@ 


Q.6 v 
~ Ia 
Ionization energy « ————— 
atomic size © 
; 
———— 
shielding effect \o) 


l 


ee 
electronto protonratio 
It also depends on nature of orbital igthi 


s>p>d>f 


Q.7 


electronto protonratio 


Q.8 energy is directly related to the stability of electronic configuration. 


n the group ionization energy decreases due to increase in number of shell, shielding 
‘fect and atomic size. i 


Q.10 From sodium after removal of one electron, it has eight electrons in the remaining last 
shell and octet is complete therefore, second ionization energy value in very high for it. 


Q.11 IA<IIA> IIA <IVA< VA > VIA < VIIA < VIIIA 
Q.12 Ionization energy is directly related to the stability of electronic configuration. ns*, nsp° 
has already complete octet. 


Q.13 Electron affinity increases from left to right along the period and the groups VIIA | 
elements have highest values of 1* electron affinities. 
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Q.14 Electron affinity is inversely to the stability of electronic configuration. 


Q.15 lonic compound is formed between the two atoms when one of them has low ionization 
energy and other have high electron affinity. 


Q.16 Metals of group IA and IIA fiave low ionization energy means highly electropositive 
character and great tendency to form ionic bond. . 


Q.17 Strength of ionic character depends upon electronegativity difference. CsF as greatest 
electronegativity difference of 3.3 and maximum ionic character of 92 % 


Q.18 Dative bond is formed when shared pair of electrons is provided by only one 
case of OH there is no donor accepter relationship. 


Q.19 Hydronium ion has two covalent bonds and one dative bond. | oe 


x z x 
- + H a Sf 
Hydronium Ion © 


Q.20 BFs and NH4* both have 3 covalent bonds -ordinate covalent bond in their 
structure. Hence out of total 4 bonds | is co<@rdi ovalent and each bond have 25% _ 


co-ordinate covalent character. 
Q.21 Ammonia molecule has 3 sigma bon onding electrons. 


H 

H—N: “ye 
H Rs ¢ 

Q.22 Electronegativity dif s 


e The bond bet atoms is non-polar covalent if electronegativity difference 
is ze less than 0.5. 


an index to bond nature: 


e The bon ee two atoms is polar covalent if electronegativity difference between 
them 
e T een two atoms is equally covalent and ionic if electronegativity difference is 1.7. 
Q.23 


Less than 120° 
Bent angular, SO? 


Q.24 PCl resembles NH3 molecule. Both P and N belong to group VA and have one lone pairs of 
electrons in these molecules. 
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Q.25 BF3 and AIH; are trigonal planar 


CH4,SiCl4 
CCl4,BF4-. 
NH4* SO? 


A - 
B 
Trigonal | ,-A>8 | NH3,NF3 
pyramidal less cies 109.5" P H3 
Bent (or 4 


Triangular planar | 
Q.31 VSEPR theory explain structures of polyatomic molecules (more than 2 atoms) 
Q.32 Paramagnetic behaviour of oxygen is explained by MOT. 


Q.33 End to end overlapping of orbitals is axial overlapping and is linear which results in sigma 
~ bond. 
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Q.34 
Q.35 
0.36 
Q37 


Q.38 
Q.39 
Q.40 


QAI. 


Q.42 


Q.43, 
Q.44, 


45° 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


m-bonds are produced by overlapping of un-hybrid orbitals 

VBT does not explain valencies other than ground state. 

E.C of 17Cl 1s?, 2s”, 2p®, 3s”, 3p'x, 2p,, 2p. 

The process in which the orbitals of different energies and shape mix with each other to 
give equivalent hybrid orbitals is called hybridization 


In NOs the central atom N is sp” hybridized. 
Ground state configuration of 6C = 1s”, 2s?, 2p. 

Benzene has delocalized electronic cloud. , O 
Attractive forces should dominate to keep the atoms together i ina en Glog ‘ 
Phosphorous can make up to five covalent bonds as in PCls. A. 


%ionic character is directly related to electronegativity “= * * 


Dipole moment gives the information about: 
% ionic character 

Bond angles 

Geometry of the molecules 

All of the above 


B.L « p-character 


B.L « atomic radius 


ee See ® 
Ionic character C 


Atomic size of N <C. 


uw =qxr, q “eoulu T= meter. 
The S.Lan Sich moment is mC 
lar molecule ‘and has non-zero dipole moment due to polarity between C 


H 
x ee , 
Ae OB rat 


H 
HO is most polar in given options A electronegativity between H and O is higher among 
given cases. 


Bond length = rc + rei. 
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Q.5 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10 


Q.11 


Q.12 


Q.13 
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5 AND p BLOCK ELEMENTS 
PRACTICE EXERCISE 


Which of the following represent elements in order of decreasing atomic size? 


A) F, Cl, Br C) Li, Be, B 

B) S, P, Si D) Be, Mg, Ca 

Which of the following will remain constant along the period 

A) Atomic size C) Atomic number 

B) Shell number D) Ionization energy 
The correct order of atomic radii is 

A)F<K<Na<Li C)F<Li<Na<K 

B) Li<Na<K<F D)Na<K<Li<F 
Increase in atomic size down the group is due to 

A) Addition of shells C) Shielding effeet 

B) Inert pair effect D) Both A) and C) 
Atomic radius of fluorine is only larger than in,itsiperiod 
A) Li C)O, 

B)N D) Ne 

Which one of the following is smallest in size 

A) Nat ~ a) Ye 

B) F D) N*- 

Consider the iso-electronic speciessK*,S* GF and Ca’*, the radii of the ion decrease as 
AGa? > Cl s kts s?- CLKP SCE > Cat > S* 
B) Cl > K* > S* > Ca** ; » Dy S*->Ch > K*>Ca* 
The radius of fluorine atom is 72pm and that of the fluoride ion (F>) is 
A) 72pm C) 44pm 

B) 133pm D) 36pm 

One of the following species is iso-electronic with Ca”*. Which is that 
A) Sr* C) Na 

B) Ar D) Mg?* 

The raditof i, H* and H~ are in the order of 

A) H*SblS H- C)H>H >H* 

B)H®& H > H* D)H>H*>H 

After losing an electron radius of Na is reduced to 

A) 95pm C) 181pm 

B)157pm D) 62pm 


Which statement is correct 


-A) Loss of valence electron may lead to loss of valence shell 


B) Radius of isoelectronic ions decreases left to right in 3 period 
C) Anionic radius increase with magnitude of negative charge 

D) All of these 

Which ion is largest in size in 2"! period 


A) Cr C) N°? 
B) F- D) Be? 
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FFINITY AND ELECTRONEGATIVITY 


IONIZATION ENRGY, ELECTRON A 
Q.14 Ionization energy depends upon 
A) Atomic/ionic radii C) Shielding effect 
B) Electron to proton ratio D) All of these ‘ 
Q.15 With the increasing atomic number, ionization energy increases along a period because 
A) No change in shielding effect along a period 
B) Nuclear pull increases with the increase in number of protons 
C) Atomic/ionic size decreases along a period 
D) All of the above 
Q.16 The ionization energy of an element is SS 
A) The energy released when an electron is added to an atom of the element ; 
B) The same as the electron affinity of element | 
C) Equal in magnitude but of opposite sign to the electron affinity of aheele 


Q.17. The 1* ionization energy of metal is lower and 2" ionizatio nergy is 


indicate that group number is . eS 
A)IA C) HA 
B) IA D) IVA. 
Q.18 The greater 1* ionization energy would be soci yt which of the following 
configuration Se, 


A) 1s? 2s? 2p® 3s! 
B) 1s? 2s? 2p* 
Q.19 Which one of the following series is @rrangec 
A) The first ionization energies of Oxygen, ¥ 
B) The radii of: H~ ion, H atom, Ahi 
C) The electro negativities ofChlotin 
ro D) The boiling points of: Jodi 
'Q.20 In the periodic table, the, 
because of Le 
A) Increase in ato iit Size C) Decrease in electronegativity 
B) Decrease | ing effect D) Increase in density 
element with the highest ionization energy is 


ization energy of elements decreases from top to bottom 


C) [Ne] 3s? 3p” 
D) [Ne] 3s? 3p* 
of ionization energy is 
C) Calorie 
. D) KJ 
Which of the following is NOT true about electronegativity 
» A) Metal has EN value less than 2 C) It has no unit 
B) With increase in O.S, EN decreases D) It determines the polarity of molecule 


The power of an atom to attract shared pair of electrons towards itself in a molecule 
is called 


A) Electron Affinity C) Electronegativity 
B) Ionization Potential D) Hydration Energy 
Q.25 Which one of the following elements has greater electronegativity value 
A)N C) Br 
B)O D)C 
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Q.26 Which of the following periodic properties has no unit 


A) Electron Affinity C) Electronegativity 
' B) Ionization Potential D) Hydration Energy 

Q.27 Which of the following elements has greater electronegativity 
A) As C) Si 
B) S D)P 

Q.28 Which of the following element has greater negative first electron affinity (EA1) 
A)C C)Li . 
B) B D)Be 

(Q.29 Which of the following group of elements have positive 1° electron affinity 
A)IA C) VIA . 
B) HA D) VIIA 

Q.30 Which of the following halogens has comparatively smaller first electron affinity. 
A)F C)I ne on 
B) Br =, D) Cl 


Tee OPOSITIVITY, M.P, B.P AND ELECTRICAL CONDUC TIVITY. 
Q.31 Melting points of group ITA elements are considerably higher than those of group 
IA elements because 


A) Size of IIA is greater than IA C) I.E of IIA is higher than TA 

B) I.E of IIA is less than [A D) IIA provide more binding electron 
Q.32 The lowest melting point among these four elements is of « 

A) Be C) Ca 

B) Mg D)Sr aN 
Q.33 The highest melting point among these elements is Of 

A) Nitrogen C) Eltterine > 

B) Oxygen D),Neon 


Q.34 Generally the melting point decreases from VA to VIII A along the period but with 
exception of Pr SZ 
A) Phosphorous : * CyChlorine 
B) Sulphur ~~) Argon 
Q.35 Among the given elements off périod’3, the greatest value of melting point is 
observed in case of > WH 
A) Mg Lae” OOS 
B) Al PX D)P 
Q.36 Correct order of meltingspoint of group II A elements 
A) Be > Mg>Ca wa C) Ca>Be > Mg 
B) Mg > Be > Cag A; D) Be > Ca> Mg 
Q.37 In which group melting and boiling point decreases down the group 


A) IA C) VIIA 
.B) VIIA @ A DNA 
Q.38 The elothentwhich has boiling point less than 0°C is 
A) Beryllium C) Carbon 
B) Boron, D) Nitrogen 


Q.39 Which of the following is incorrect information 
A) Metals have free electrons in the valence shell 
B) Electrical conductivity of metals increases with the increase of temperature 
C) Metalloids are poor conductors of electricity 
D) Non-metals have atomic conductance usually less than 107! ohm-! 
Q.40 Which of the following group of elements have extra ordinary high value of 
electrical conductivity ; 
A) IA C) IB 


B) HA D) VIIA 
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Q.42 


Q.43 


Q.44 
Q45 
Q.46 
Q.47 


Q.48 


Q.49 


Q.50 


REACTIVITY AND REACTIONS OF IA, IIA, II[A AND PERIOD 3 ELEMENTS 


Which one of the following alkali metals forms only normal oxide when it reacts 
with O2 


A) Lithium C) Sodium 

B) Potassium D) Rubidium 

The elements of group I-A react violently with water and make the solution 
A) Neutral C) Amphoteric 

B) Acidic D) Alkaline 

What is the nature of reaction Li,O + H,O —~> 2LiOH ,,) 

A) Decomposition - C) Acid-base 

B) Redox _ D) All of these 

Beryllium and barium do not form oxide with oxygen 

A) Normal oxide C) Basic oxide 

B) Acidic oxide D) Amphoteric oxide 

Which one of the following doesn’t react with water even atwed hot temperature 
A) Be C) Mg 

B) Ca D) Ba 

The amphoteric oxide is 

A) CaO C) BeO 

B) Na2O D),BaO 

Which of the following is less solubledf water 

A) Be(OH)2 - )1C) Ca(OH) 

B) Mg(OH)2 Vy  D)Sr(OH)2 

Which of the following elentent,of 3% period and group III does not react with water 
A)B , ¢G, C) Al 

B) Mg ‘> D) In 


When aluminum séact with chlorine then it produce colored aluminum 
chloride 


A) Pale Yellow C) Greenish Yellow 

B) Greyish Black ; D) Reddish Brown 
Which of the following pair does not react directly with oxygen? 
A)PandS C) Cland Ar 


ByAl and Ar D) P and Ar 
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Q.1 


Q.2 


Q3 


Q.4 


Q.6 


Q.7 


Q.8 


PAST PAPERS QUESTIONS 
Which one remains same along a period? 
A) Atomic radius C) Number of shells (orbits) 
B) Melting point D) Electrical conductivity 
Along a period, atomic radius decreases. This gradual decrease in radius is due to 
A) Increase in number of shells 
B) Increase in number of protons in the nucleus 


_C) Melting and boiling points first decrease then increase 


D) Melting and boiling points first increase then decrease 

Keeping in view the size of atoms, which order is correct? 

A)N>C C) Ar> Cl 

B) P> Si D) Li> Be 
Following graph shows a physical property along the period 3 elements. 
Which physical property is 


g 0.15 
g 0.10: 
I 1213 1415 16 
NaMgAlSi PS 
Atomic Number 
A) Electron affinity B) Non-metallic character 
C) Atomic radius DyMelting point up to group IVA 
Down the group acid-base behavior ofamietallic oxides of group2 elements changes to 
A) More basic ; ©) No change 
B) Less basic ) D) More acidic 
Which one of the following will have the smallest radius? 
A) AI? > VY C)Me” 
B) si D) Na’! 


In the 3 period of the periodic table which of following property is decreasing 
consistently? Fx ' . 

A) Electrical conductivity C) lonization energy 

B) Melting pointy | D) Atomic radius 

The diagram below is a plot of melting points of elements of second period against 
their atomiemumbers. Lithium and fluorine are placed at the extreme ends of the 
plot. Qn the basis of melting points where would you place carbon among the empty 
sloton, the plot? 


Melting Poiat |’) ——» 


Atomic Number ——=> 


A) 1 C) 4 
B)2 . D) 3 


i 
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Q.9 The trends in melting points of the elements of 3"! period are depicted in figure below 


mething point ((C) 


Atomic Number 
The sharp decreases observed from ‘Si’ to ‘P’ is due to 
A) Decrease in atomic radius from ‘Si’ to ‘P” 
B) Change in bonding and structure of two elements O 
C) Different densities of two elements 


D) Increase in electron density from ‘Si’ to *P’ 
Q.10 The following sketch shows the melting point of eight ake 


consecutive atomic numbers. Which element is silicon? 
1500 ¢ 


Melting point ‘k 


A) A 
B)B 


Q.11 In period 2 and period 3 maxi ing point shown by elements 
A) Lithium and sodium xy, C) Carbon and silicon 
t 


B) Neon and argon D) Nitrogen and phosphorous 
Q.12 The following sketch sho 
elements against thei ber: 


variation in a physical property of third period 
ra 


1112131415 161718 
hysical property is plotted in this sketch? 
nic radius C) Melting point 
B) lonization energy ' D) Atomic radius 
hat is the trend of melting and boiling points of the elements of short periods as 
we move from left to right in a periodic table? 
A) Melting and boiling points decrease gradually 
B) Melting and boiling points first decrease then increase 
C) Melting and boiling points increase gradually 
D) Melting and boiling points first increase then decrease 
Q.14 Energy required to remove an electron from gaseous neutral atom is 
A) Electron affinity C) Lattice energy 
B) lonization energy D) Crystal energy 


ne ad 
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Q.15 The elements for which thé value of ionization energy is low can 


A) Gain electrons readily B) Lose electron less readily 
_ C) Gain electrons with difficulty D) Lose electron readily 
Q.16 More the ionization energy of an element 
A) More the electro positivity C) Less the metallic character 
B) More the reducing power D) Bigger the atomic radius 
Q.17_ Arrange the following elements according to the trends of ionization energies C, N, Ne, B 
A)Ne<N<C<B C)B<C<N<Ne 
B)B<N<C<Ne - D)Ne<B<C<N 


Q.18 In the second period of elements, although oxygen lies next to nitrogen#yet lits 

ionization first energy is lower than that of nitrogen because? By 
A) In oxygen, there exists repulsion between pair of electrons present in the sam ital 0 
valence shell : 
B) Oxygen is paramagnetic in character. 
C) Nuclear charge of oxygen is greater than nitrogen. ¢ 

D) Oxygen has higher electron affinity. ‘ 

Q.19 Tonization energy decrease down the group from top to b e to: 

A) Decrease in atomic size 


B) Increase in atomic mass 
C) Increase in shielding effect of the intervening Ne, 
ue to 


D) Increase in proton number ; 
Q.20 The ionization energy of potassium is less tha 


A) Decrease in shielding effect se in electron affinity 
B) Increase in nuclear charge crease in atomic radius 


Q.21 Which element has the highest electr. among halogens? 
A) F 
B) Cl S ) Br 


Q.22 Which one of the following pro reases across the third period of elements in the 
periodic table? 
A) Electronegatively C) Ability to act as reducing agent 
B) Ionization energy D) Melting and boiling points 
Q.23 The hydration energy * is less than 
A) Nat) @ cs C) Ca?* 
B) Li*! D) Al* 
ing oxide is most acidic oxides? 
C) ChO7 
D) CaO 
following compound have Ionic Bond? 
: C) SiOz 
D) Al2Cle 


Q.24 


(Q.25 
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EXPLANATORY NOTES» 


Q.1 Atomic size decreases from left to right in period due to increase in effective nuclear 
charge so from Li to B atomic size decreases 

Q.2 Shell no and shielding effect remain constant along period because. 
Period No. = Shell No. 
Shielding effect « No. of shell j 

Q.3__ Fis on the extreme right side of periodic table so has smallest size while Li, Na and 
alkali metals having large size. Their size increases down the group so correct 0 
atomic size is F< Li<Na<K 


Q.4 Atomic size increases down the group due to 
(i) Increase in no. of shell 
(ii) Increase in shielding effect 
(iii)Decrease in effective nuclear charge 
Q.5 Atomic size decreases from left to right in period due to incr in effective nuclear 
charge (Zeff) so correct order of atomic size is Li> N > O> F > 
Q.6 —_lonic radius « = eee © 
Magnitudeof + ve charge on cation 
lonic radius « Magnitude of —ve charge on anion 


So, order of ionic radius is N-> >O > F-! > Na*! 
| 


‘Magnitude of + ve charge on cat 


lonic radius magnitude of —ve charge n 

So, order of ionic radius is S? > CI ce 
Q.8 Negative ions have larger radius t parent neutral atom 
Q.9 Atomic No = No. of electrons 

- 290Ca = 20 electrons, 

Ca‘ = 20-2 = 18 electr 

isAr = 18 electrons 
Q.10 A> >A >A>A*> 


Q.7 Tonic radius « er of shells are constant. 


Q.11 Atomic/ Positive,ion Ionic radius (pm) 
Na 187 rs 
Na’! + 95 | 
Q.12 All give t about atomic radii are correct . 
Q.13 riod from left to right ionic radii increase. More over anion are larger in size 


energy « —————— 
atomic size 
io ee 
shielding effect 
1 


ib Electron to proton ratio 
Q.15  Jonization energy increases along the period due to 
5) Increase in effective nuclear charge 
° Decrease in atomic size 
° Almost same shielding effect 


EEE EE IIEEIEEIE IEEE EES 
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Q.16 
Q.17 
Q.18 
Q.19 
Q.20 


Q.21 


Q.22 
Q.23 
Q.24 
Q.25 
Q.26 
Q.27 
Q.28 


Q.29 
Q.30 


Q.31 


Q.33 


The ionization energy of an element is the energy required to remove the outermost 
electron of an isolated gaseous atom of the element. 
If there is large gap between 1St and 2" ionization energy (I.E). It contains one valence 
electron and it belong to IA group. 

1s?, 2s’, 2p® 
It is configuration of noble gas (stable configuration) so it has very high 1° LE. 

lonization energy increases from left to right in period due to increase in effective r 
charge (Ze) so order of ionization energy is sO <9F < 10Ne 

Ionization energy decreases from top to bottom in group due to 
(i) Increase in atomic size O 


(ii) Increase in shielding effect . 
(iii)Decrease in effective nuclear charge (Zert) 


to[Ne] 3s”, 3p? e 
This element has half filled (stable) p-orbital. So, 


‘stability of orbital « ionization energy 


Unit of lonization energy is kJ/mol or ev/mol. 

With the increase of OS of elements, EN increasesmas ittis,bserved along the period. 
The power of an atom to attract shared pair 6 G ons towards itself in a molecule is 
called electronegativity. 

The decreasing order of electronegativityef Some important elements is 
F>O>N>CI>Br>1>S>C> 
Electronegativity is comparative val 
Electronegativity iicreases al 


Electron affinity generally i e along the period from left to right. 
Be < Li< B<C 
Group-IIA elements have alues of E.A due to their stable electronic configuration. 
Electron affinity de wn the group. The correct for the halogens is 
Cl>Br>F> : 
Melting / si of metals (1A & IIA) depends on 
i bi g electrons 


inding energy « no. of binding electrons 
x energy « melting.and boiling point - 

p (IIA) provide two electrons per atom for binding so have highest melting and 
boiling point than IA. 
Generally, in group (IIA), melting point decreases. down the group so order of melting 
point Be > Ca > Sr > Ba > Mg 
Abnormally, Mg has lowest melting point because of its hexagonal structure. It contains 
empty spaces so, less binding energy and less melting point 
London dispersion forces x Size x polarizability 
LDF « melting point 
Among given options, nitrogen has large size, large polarizability and large LDF and 
high melting point. 


a 0 000 
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Q.34 London dispersion forces « Size « polarizability 
LDF « melting point 
Among given options, nitrogen has large size, large polarizability and large LDF and 
high melting point. — 

Q.35 In 3" period, Si has highest melting point because in its crystal it provides four electron 


per atom for binding, so high binding energy and highest melting point 
Q.36 In IA and IIA group, melting point decreases due to increases in size, less binding en 


IIA group has exceptional order Be > Ca > Sr > Ba > Mg 
Q.37 In IA and II A group, melting point decreases down the group due to O 


(i) Increase in size 


forces (IMF) and lowest boiling point (boiling point of N2= —196°¢). 
Size « Polarizability « London Dispersion Forces 


London Dispersion Forces boiling point 
While others have giant structure, high binding energy a iling point 

Q.39 ‘Electrical conductivity decreases due to increase i perature because bumping of 
electron increases which results in hindrance in flowee 

Q.40 _I-B elements are coinage metals (Cu, Au, Ag) af 

Q.41 Only Lithium burns in air to form normal oxi 
Li + O2 ——>LiO (Lithium oxide) 

Q.42 Group I-A elements react violently wa nd make the solution alkaline 
2Na + 2H20 ——>2NaQH + H> 

Q.43 Li,O + H,O —-> 2LiOH 


It is decomposition reactio 


(ii) Decreases in binding energy 
Q.38 N> exist as independent individual non-polar small molecule so has Ave molecular 


©)high conductivity. 
hite solid). 


(aq) 


Q.44 2Be +O, —%C , 2 lium oxide) 
Ba+O, —“owre rium peroxide) 


Q.45 Beryllium does notreact water even at red hot temperature due to the formation of 
ofthe surface. 

Q.46 BeO oxide nly oxide in II-A group that is amphoteric in nature. 

4 —— BeSOs+H20 . 

NaOH ——> Na2BeO2 + H2O 

of alkaline earth metal hydroxides increases down the group due to decreasing 
ergy of hydroxides and decreasing charge to size ratio of cations. 

H)2 is quite insoluble, Mg(OH)p is sparingly soluble and Ca(OH), is more soluble 

Q.48 s not react with water because of the formation of protective oxide layer of AlsO3 

Q.49 Aluminium chloride is pale yellow solid 2A] .-+ 3Cly9) —> 2AlCl,,,, 


Q.50 Al and Ar do not react directly with oxygen. 


Q.47 
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12 _Symmeractice exercise 


GENERAL CHARACTERISTICS AND ELECTRONIC CONFIGURATION 
Q.1_ Which one possesses maximum number of unpaired electrons 


A) Mn?* C) Fe** 
B) Cu’* D) Both A) and C) 
Q.2.__‘ The location of transition elements is in between 
A) Lanthanides and actinides C) s and p block elements 
B) Chalcogens and halogens D) d and f block elements 
Q.3 The correct electronic configuration of ‘Cr’ is 
A) [Ar] 3d*4s? C) [Ar] 3d*4s? 
B) [Ar] 3d°45° D) [Ar] 3d°4s! 
Q.4. Which pair of elements has abnormal electronic configuration 
A) Ti, V C) Cr, Cu 
B) Cr, Mn D) Ni, Co 
Q.5 The general riehaies configuration of 3d series of a ie pelements f is 
A) [Ar](n-1)d'-"n C) [Ar] (a—1)d'="n 
B) [Ar] sas fa a D) [At] he 
Q.6 Which of the following is a typical transition metal? 
-A) Se C)Y 
B) Cd D) Co 
Q.7' Correct electronic configuration of Mn 
A) [Ar] 3d°4s? C) [Ar] 3d44s? 
B) [Ar] 3d4s? D) [Ar] 3°45? 
Q.8 Which of the followings has complete subshell in atomic as well as cationic state 
A) Sc C) Mn- 
B) Ti D) Zn 
Q.9 The element which.gains RB ronic configuration of a noble gas at +3 oxidation state 
A)V C) Ti 
B) Sc D) Cr 
Q.10 At which oxidatiomstate Cu achieves electronic configuration of Zn‘? 
A) 0 C) +2 
B) +1 D) +3 


VARIABLE OXIDATION STATE, COLOR PROPERTY AND USE 


AS CATALYST 
Q.11 Zinedoes not show variable oxidation state, because ; 


A)jIts d-subshell is incomplete C) Its d-subshell is complete 
BY It is relatively soft metal D) It has two electrons in outermost shell 
Q.12™\ Which complex shows zero oxidation state of the transition metal 
A) [Fe(CO)s] C) Ko[Fe(CN)o] 
B) K3[Fe(CN)6] D) [Cu(NH3)4]SO« 
Q.13_ The oxidation state of transition elements is usually 
A) Variable : C) Single 
B) Constant D) Infinite 
Q.14 The oxidation number of central metal atom in [Ni(CO)a] is 
A) 0 C)4 
B) 2 D) 6 
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: Q.15 In complex compounds, the oxidation number is written in 


A) English C) Greek . 
B) Roman number D) Latin 
Q.16 The oxidation number of Mn in [MnOg]* is 
A) +7 ‘ C)-7 
B) +6 D) -6 
Q.17. The higher oxidation state of manganese is 
A) +7 C)-7 
B) +6 D) +4 
Q.18 Which two pairs show same oxidation state of iron 
A) Fe203, FeO C) FeCl3, FeSO4 
B) K,[{Fe(CN), |,K,[Fe(CN), | D) Fe, (SO,), FeO, - 


Q.19 Which of the following shows only +2 oxidation state 


A) Sc n 
B) Cu ‘ D) Co 
Q.20 Which electronic configuration can have possibility of +7 oxidatio ate 


A) [Ar]3d°, 4s? C) [Ar]3d°, 4s? 

B) [Ar]3d°, 4s! D) [Ar]3d!°, 432 
Q.21 The catalytic ability of transition metals come from 

A) Vacant d-orbitals C) Vacant_p- 

B) Variable valance D) Hi 


ghicharge density of cations 
Q.22 Which transition metals serves as catalyst for oxi ation of alkanes 
A) Zn C) 
B) Hg 
Q.23. Catalyst used for ammonia synthesis is 
A) Cu ) 
~B)Zn Fe 
Q.24 TiCls is used as catalyst for ma r 
A) Sulphuric acid C) Plastics 
B) Ethanol D) Tetraethy! lead 


Q.25 Which of the following s expected to be colored 
A) AgeSQa Ye C) ZnCl2 
a 


B) MgF2 D) CuF2 
Q.26 The colour of tranSiti 1 complexes is due to: : 

A) d-d transitions of eleefrons C) Paramagnetic nature of transition elements 

B) Ionizatio D) Loss of s-electrons - 
Q.27 Which o ing transition metal forms colourless compounds 

Cr 
D) Zn 
configuration, its colour will be 
less C) Purple 
D) Green 
mber of electrons involved in d-d transition of [ Ti(H,O Mike 
C)3 
D).4 

Q.30 Tit? shows minimum absorption (maximum transmittance) at P 

wavelength 

A) Yellow, Green C) Red, Yellow 

B) Blue, Green D) Red, Blue 
Q.31  d-d transition cannot be shows by 

A) Cut! C) Sc* 

B) Zn”? | D) All of the above 
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Q.32 


Q.33 
Q.34 
-Q35 
Q36 
Q.37 


Q.38 


Q.39 


Q.40 


Q.41 
Q.42, 
Q.43 


Q.44 
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TRANSITION COMPLEXES AND THEIR NOMENCLATURE 
The algebraic sum of the charges present on the central atom ion and the total 
charge on the ligands is called 

A) Coordination number C) Coordination sphere 

B) Oxidation number D) Charge on coordination sphere 

While assigning the name of a complex compounds, the correct order is 

A) Cation, Coordination Sphere, Anion C) Coordination Sphere, Cation, Anion 


B) Cation, Anion, Coordination Sphere D) Anion, Coordination Sphere, Catidh 
The ability of transition elements to form complexes is due to: 

A) Small size of metal ion C) Highly charged metal ion 

B) Availability of empty d orbitals D) All of these 

When Ka4[Fe(CN)6] is dissolved in a solution of salt, then it neice 

A) Simple ions only C) Complex ions only. 

B) Complex ions and simple ions D) Weak acid HGN 

During the formation of complex compound the Ligands bind with central metal ion / atom by 
A) Covalent bonds C) Co-ordifiate covalent bond 

B) Ionic bonds D) AlLofthese. 

Which one complex is more stable q CY 

A) [Cu(H20)6]* @) [Pt(Q,0,4)2]*" 

B) [CuCl4]* BD) Albhave same stability 

What is the nature of co-ordination sphere’ 

A) Aninoic in nature C) Neutral in nature 

B) Cationic in nature , D)Allare possible 

The geometry of [Fe(CO) sy o 

A) Pyramidal C) Square planar 

B) Octahedral _ _D) Bi pyramidal 


When light is exposed to transition element, then electrons jump ‘from lower 
orbitals to higheriorbitals in 


A) Orbitals ofs-subshéll C) Orbitals of d-subshell 
B) Orbitals of, ‘pesiBshell D) Both A) and B) 
K2|Cu(CN)s) which one is correct 
A) Potassium tetra cyano cupperate C) Co-ordination number is 2 
BY, Ligand i is positively charged D) Central atom is present in anionic sphere 
‘The specie which donates electrons to central metal atom in co-ordination sphere is called 
A)Anion C) Cation 
~B) Ligand D) Acid 
The species which donate two electron pairs in a coordination compound is called 
A) Ligand C) Mono-dentate ligand 
B) Poly-dentate ligand D) Bi-dentate ligand 
The compound or complex ion which has a ring in its structure 
A) Polydentate ligand C) Chelate 
B) Monodentate ligand D) Hydrate 
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Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 
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The IUPAC name of Na, Co(NO,), | is 


A) Sodium hexanitroso cobaltate (IN) C) Sodium cobaltinitrite (III) 
B) Sodium hexanitro cobalt (ITI) D) Sodium hexanitro cobaltate (III) _ 
Which one of the following is correct geometry of complex [MnCl4]* 
A) Square planner C) Trigonal bipyramidal 
-B) Tetrahedral : D) Octahedral 


The number of d electrons of Cr in [ Cr( H,0) ee ion is 


Dae .§ C)3 | 
B)4 Djs: --- | 


Which is not true about [Pt(C20s)2}? | 
A) It is a chelate C) It is less stable than normal ex 


B) Ligands are bidentate D) It has dicyclic snc 
Correct formula of triamminotrinitrocobalt (II}) We 


A) [ Co(NH;),(NO,), | C) Co[ (NH) 

B) [ Co(NO), (NH,), | D) me 

Which has same.charge on central metal atom eet sphere 
A) K,[ Fe(CN), | | C .(NH,), | 


B) [ Cu(NH,), |SO, 
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Q.1 


Q.2 


Q.3 


Q.4 


Q.5 


Q6 


Q.7 


Q8 


Q.9 


0.10 


Q.11 


Q.12 


PAST PAPERS QUESTIONS | 
The paramagnetic character of substances is due to the presence of 
A) Bond pairs of electrons 
B) Lone pairs of electron 
C) Unpaired electrons in the atom or molecule 
D) Paired electrons in the valence shell of atoms 
Which pair of transition elements shows abnormal electronic configuration? 
A) Se and Zn C) Zn and Cu 
B) Cu and Sc D) Cu and Cr ji 
Electronic configuration of manganese (Mn) is 7 


- 4s 3d P * 
A) Mn(Ar)| 1] i bi C) Mn(Ar)[ TU [TE] Tt 19) 


hy 
4s 


ial ial 


fe ae a 


B) Ma apeerenat > wn an FETA 


Electronic configuration of Gold [Au., | is : 

A) [Xe] 4f"",5d'°, 6s' C) [xe]. 5d’\6s" 

B) [Xe]4f'°,5d'°,6s° D) pears Sd'°6s° 

The anomalous electronic configuration shownby chromium and copper among 3-d 
series of elements is due to: 


A) Colour of ions of these metals | 
B) Variable oxidation states of metal > 
figuration 


- C) Stability associated with this co 


D) Complex formation tendency of met 


Which element of 3-d series of pr table shows the electronic configuration of 3d°, 4s”? 

A) Copper y C) Zinc 

B) Cobalt SF D) Nickel 

Scandium has atomi@nuniber 21; which one will be its electronic configuration: 
A) 1s?, 2s? » 2p%, 32, 35% Bd C) 1s?, 2s?, 2p, 3s?, 3p, 4s*, 3d! 

B) 1s, 2s*, 2p°, 3s 3p ‘4s’, 4p! D) ‘1s, 2s”, 2p’, 337, 3p°, 4s!, 4p? 
Which of the following is the electronic configuration of Cr? 

A) [ArBd°4s") wi C) [ArBd*4s? 

B) [Ax 3d%ds" D) [Ard*4s' 


eCopperyi is a typical transition metal. Its atomic number is 29. In which oxidation 
Staite) does it have partially filled orbital in d-subshell? 


wm Ui) Cu C) Cu** 

“B) Cuu D) Cu* 
Valence electronic configuration Cu** is “Cu 
A) 5d° C) 3d? 
B) 3d8 D) 3d’ 
The total number of transition element is 
A) 58 C) 48 
B) 30 D) 25 
Oxidation state of ‘Mn’ in KMnQs, K2MnOs, MnO2 and MnSOs is in the order 

A) +7, +6, +2, +4 C) +7, +6, +4, +2 

B) +6, +7, +2, +4 D) +4, +6, +7, +2 
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Q.13 - Which one pair has the same oxidation state of ‘Fe’? 


A) FeSOsg and FeCl3 C) FeCl: and FeCls 
B) FeSOq and FeCl D) Fe2 (SO4)3 and FeSO, 

Q.14 Identify the element that has maximum oxidation states: 
A) Zine C) Vanadium 
B) Chromium D) Manganese 

Q.15 The geometry of complexes depends upon type of ----------taking place in the valent 
shell of central metal atom: 
A) Protonation C) Deprotonation 
B) Hybridization D) Dissociation 

Q.16 Tick the correct statement ; O 
A) Chelates are more stable than ordinary complexes 
B) Ordinary complexes are more stable than chelates 
C) Monodentate ligand form chelate a 
D) Chelates have no ring structure © 

Q.17 Oxidation state of ‘Fe’ in K3[Fe(CN)< | is 

A) +2 C) -6 

B) -3 D) +3 

Q.18 Ligands having two lone pair of electrons for aaa the central transition 
metal ions are known as 
A) monodentate ligand C) he ligand 

B) bidentate ligand ate ligand 

Q.19 The shape of [Co(NH3)o|** complex i Or 
A) Square planar etrahedral 


B) Linear Oe 
Q.20 What are the coordination nu f Be and Cu in the following compounds Ks 
[ e(CN), ].[Cu(NH, 180, respecti 


A)-6,-4 C) -6, +4(-6,-4) 
B) +64 ~~ D) +6, +4 | 
Q.21 [Ti(H,0), |” ee 


C) Red and white light . 
D) Red and blue light 


0 ra ion is due to the 


C) Water molecule 
_ Dd) Outer anion 


C) d to d orbitals 

D) d to p orbitals 

Potassium dichromate is used as an oxidizing agent in redox titrations. During 
reaction Cr(VI) is reduced to Cr(III). The color change during this transition is 


A) Green to colorless C) Colorless to pink 
B) Pink to colorless D) Orange to green 
Q.25 The octahedral geometry of complexes [ Co(NH,) ir has hybridization 
A) sp*d C) spd* 
B) sp°d? D) sp*d? 


———————————————— eee 
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Q.1 


Q.2 
§—Q3 
Q.4 


Q.5 


Q.6 


Q.7 
Q.8 


EXPLANATORY NOTES») 
ae oe GT 


oe 


ro) WAT] | 
B) 4s 3d 
aFe™ if Ar ] ] 
4s 3d 


C) 
Transition element are those elements which lie between s and p- on and 


their properties aré also between s and p — block elements. 
In 3d series (1*' series of transition elements), two elements ~* d Rave different 


electronic configuration. 

wcr [Ar] 3d 4s . © 
Cu [Ar 3d 4s ©) 
Two elements “Cr” and “Cu” have different electroni guration. 
Cr [Ar] 3d 4s : 

Cu [Ar] 3d 4s 


d — block (outer) transition elementste n which d — subshell of penultimate shell 
(inner to valence shell) is in Proc etion. So general electronic configuration of 
3d series is (n — 1) d!-!° ng! 

Typical transition elements eral properties (colour, paramagnetism, alloy 
formation etc.) of transiti e s while non-typical transition element don’t show 
general properties of trans ments. Group No. IIIB (Sc, Y, La) and IIB (Zn, Cd, 
Hg) are non-typical t ion elements while group No. (IVB, VB, VIB, VIIB, VIIIB and 
IB) are typical transi ents. ; 


2 5 
Electronic co tion of Mnis ,,Mn_ ,,{Ar] 4s 3d. 


(A) »,Se@pgbAr] 4s 3d 
0 0 

[Ar] 4s 3d 

;, ee 
NPI {Ar} 4s 3d 

oO | 

Ti* [Ar] 4s 3d 

5 

(C) sMn [Ar] 48 3d 
: 5 

Mn* [Ar] 48 3d 

2 10 

(D) Zn At] 4s3d 
0 10 

Zn” [Ar] 4s 3d 
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Q.9 
; 2 | 
' 8¢ jfAr] 4s 3d 
0 0 
Sc" i{Ar] 4s 3d 
Scandium in +3 state has same electronic configuration as 1sAr. 
pe ee, we ea) : 
Ar Is2s2p3s3p ' 
Q.10 
0 10 
Cu" |{Ar] 4s 3d 
10 
Zn” [Ar] 483d 
Q.11 
2 10 
w~Zn Ar] 4s 3d 
5 0 10 
Zn” [Ar] 4s 3d 
Q.12 


|Fe(CO),| 


B) k,|Fe(cn), | 


Q.13 Transition elements show variable 
3d -electrons also take part in@ondi 


0 07 
Q.14 | Nicco), | XY 
Oxidation state on C 


Overall coordi sphere has zero charge. So Ni has zero oxidation state. 
~ Q.15 Oxidation num tral metal in the complex is written in roman number 


Potassium Hexacyanoferrate (III) - 
Q.16 nno of Mn=? 


ll charge on coordination sphere = —2 


n+ 4(-2) =-2 
Mn —-8=-2 
Mn = 8 -2 
Mn= +6 


Q.17 Mn belongs to group (VIIB) of periodic table. So, its maximum oxidation state should be 
+7, Because maximum oxidation state may be equal to group no of element. 
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Oxidation state of Fe in Fe203 
Charge on sulphate ion = —2 Charge on oxygen = —2 


2Fe +3(-2)=0 2Fe +3(-2) = 0 
2Fe —6=0 2Fe-6=0 
2Fe=+6 2Fe = +6 
Fe = +3 Fe=+3. 
Q.19 “Zn” is non-typical transition element it does not show variable oxidation state. So it 
shows only +2 oxidation state. 
i.e Zn** = [Ar]4s° 3d!° 


5 2 4 
Q.20 [Ar] 2d 4sis electronic configuration of Mn. It shows maximum +7 eS) 


because it belongs to group VIIB of periodic table. 
Q.21 Catalytic property of transition elements is due to 
(i) Vacant d—orbitals 
(ii) Formation of interstitial compounds which absorb and activatesthe r 2 substance. 
(iii) Variable oxidation state due to which these form intermediat unds which help 


in formation of desired product. 
Q.22 “Cu” is used as catalyst in oxidation of lower alkanes. 
203+ MgO + SiO is used 


CH, +[O] “““* CH, -OH. 


Q.23_ Finely divided “Fe” is used as a catalyst in Haber proc 
as promoter. 
N, + 3H, Fe/MgO/Cp0,/SiO, _, 2NH, 


450°C /200 atom 
1+ TiCl, is used as catalyst. 


»-CH,| 


Q.24 For high quality polyethylene (plastic) 
n(CH, _ CH,) (C,Hs),Al4+TNi1Cl, 


traces of O,(0.1%)400° n 


Q.25 


Copper in +2 state containge ed electron so it shows d-d transition and certain 


Q.29 
Fict,0), | 


»Ti [Ar] 4s 3d 


+3 0 | 
»Ti jAr]4s 3d 
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Q.30 


Q.31 


Q.32 
Q.34 


Q.35 


Q.36 


Q.37 


Q.38 


Q.39 


Q.40 


Q.43 


In [Ti (H20)o]"°, yellow light is absorbed while most of the red and blue lights are 
transmitted, therefore the solution of [Ti (H20)o]*? ions looks violet in colour. 
Following ions of 3d-series contain no unpaired electrons. So, these don’t show d-d 
transition and certain colour 


Sc*3, Tit4, Cu*! and Zn*? 
[ Fe(CN ) i y The algebraic sum of central metal and ligand is -4. It is charge on 


Transition metals can form complexes because these have vacant d-orbital 


ligands can donate electron pairs. 


K,[ Fe(CN), ]—2t>4K" +[Fe(CN), | | e 
In coordination compounds, ligands are Lewis bases and c etal atom are Lewis 


acid so these form coordinate covalent bond. 


Complexes formed by poly-dentate ligands are « elates. Oxalate ion (C,07) is 


poly-dentate ligand so it will form che > are stable compounds due to ring 
structure. 

6] 

uQNH3)4]SO4 

CO)s] 


There are five carbon igands attached with central atom (Fe), so coordination no 


A) Anionic coordination sphere 


B) Cationic coordination spher 


C) Neutral coordination s 


is 5. If coordina 5 then geometry is Trigonal bipyramidal. 


When d- volved in bonding, they split into two energy levels (lower and 


s present in low energy level absorb a part of visible light and jump to 


nergy level. This is called d-d transition. Due to this transition, metal ion show 


K2[Cu(CN)as], potassium is cation while [Cu(CN),]* is anion, so central metal atom 
“Cu” is present in anionic coordination sphere. 


Ligands which donate two electron pairs to central metal atom is called bidentate ligand 


e.g. C,0;° , N2Ha, SO?’ ete. 
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_Q.45 In writing IUPAC nomenclature of coordination sphere, following way is used 


Neutral ligand ~ ve ligand a eee Central (xis) 
alphabetically ) —_\ alphabetically alphabetically -metalatom 


and if central metal atom is in anionic coordination sphere then suffix “ate” is used at end 


of name of metal. 
Q.46 In [MnCla}*, four chloro group are attached with central metal atom. So. coordinati 
Is 4. If coordination no is 4 then sp? hybridization (except NO;', CI, we) 


present 


; on central atom. So tetrahedral geometry. As 
a3 +3 
Q.47 cra, or 


oC LAr] LU O 
s 3d : 
yer ta[Ar ] [] eos. 


4s 


Q.48 In [Pt(C204)2}*, C,0;’is meh ligand, so it is chelate and stable due 


to ring structure. 
Q.49 In writing formula of comp owing way is used. 
| Central metal ) e Neutral ligand Cationic ligand 
> > : > wa 40% 
atom’ etically alphabetically alphabetically 
@ rs . 


.Q.50 


9 +2 ‘ 
(nn,),] So 
C) [Coovo,),0vH1, 


4 de alae 
D) [incl 
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INTRODUCTION AND CLASIFICATION OF ORGANIC COMPOUNDS 


CONCE CEPTS OF 
CHEMISTRY 


Q.1 organic compound/s can be classified as acyclic 
A) Isobutane C) Isobutylene 
B) Isopentyne D) All of these 
Q.2. Compounds containing ring of three or more than three carbon atom and 
resembling compounds are called alicyclic 
A) Aliphatic C) Aromatic 
B) Benzene D) Heterocyclic 
Q.3 = Alicyclic hydrocarbons will not follow general formula 
A) CnHon C) CnHon-2 
B) CnHon+2 D) CnH2n-4 
Q.4 Cyclohexane can be classified as * 
A) Carbocyclic C) Aromatic 
B) Alicyclic D) Both A.and B- 
Q.5 How many secondary carbon atoms are present in Methylcylopropane 
A) 1 C)3 
B) 2 D)0, 
Q.6 Which of the following is not heterocyclic émpound 
A) Naphthalene »C)Furan 
B) Pyridine WD) Pyrrole 
Q.7 The aliphatic compounds are of two types 
A) Straight chain and cyclic C) Branched chain and alicyclic 
B) Straight chain and branched) D) Homocyclic and alicyclic 
Q.8 Which is not present as heteroatom j in heterocyclic compounds 
A) Sulphur C) Nitrogen 
B) Oxygen D) Chlorine 
Q.9 Which compound#is alicyclic i in nature 
A) Cyclobutane ~ C) Iso-butane 
B) n-Butane’ D) Toluene 
Q.10 1 synthétiqorganic compound is 
A) Ammonium cyanate C) Urea 
B)eMethane D) Benzene 
Q.11 Pyridine i is an example of . 
- \\AYHomocyclic compound C) Heterocyclic compound 
“~~ B) Carbocyclic compound D) Aliphatic compound 
Qed Anthracene contains number of fused benzene rings 
A) 1 C)2 
B) 3 D)4 


FUNCTIONAL GROUP AND ISOMERISM 
The isomerism in which the compounds differ with respect to functional group but 
have same molecular formula is called: 
A) Metamerism 
B) Position isomerism 


Q.13 


C) Functional group isomerism 
D) Chain isomerism 
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| Q.14 Ether shows the phenomenon of: 


A) Position isomerism C) Functional group isomerism 
B) Metamerism D) Cis trans isomerism 

Q.15 Which of the following-compounds does not exhibit positional isomerism 
A) Alkynes C) Nitroalkanes 
B) Carboxylic acid D) Alcohol 

Q.16 Total number of possible chain isomers of butylalcohol among alcohols are 
A) Four C) Five 
B) Three D) Six 

Q.17 Alkanes do not show geometrical isomerism due to 


A) Asymmetry C) Resonance 


B) Rotation around single bond D) Restricted rotation around “phe 


Q.18 How many esters are possible for CsHsO2 


A)2 C)3 
B) 4 . D) 5 e 
Q.19 The type of isomerism shown in the following species is 
H H 


| H,O | ., : 
‘H2N—C—COOH = H3N*—C-—COO- 

hk 3 | 

R rs 
A) Functional group isomerism - | C) Taut 
B) Metamerism D somerism 


Q.20 Which class of compound cannot show po merism 
A) Alkanes 
B) Alkynes cohol 
’ Q.21 Which one is thioether 
A)R-O-R )R-—Se-R 
B)R-S-R D)R-Te-R 
Q.22 Glycols and glycerols can be differentiated on the basis of 
A) Number of carbon at C) Number of hydroxy! group 
B) Position of hydroxyl g D) All of these 
Q.23. Which of the s, nctional group of amino functional group 
\ 
A) -NH2 C) C=NH 
. 
i 
B — = 
) has! -—C-NH, 
— Q.24 om the following the one which is alcohol 
3—CH2-OH = C) CH3COOH . 
3-O-CH3 D) CH3—CH2-Br 


Q. hich one of the following class of compounds has been incorrectly matched with 
eir general formulae 
A) Phenol ...... Ar—OH C) Ketone ....... R-COR 
B) Carboxylic acid ....... RCOOH D) Aldehyde ....... ROR 
Q.26 Which of the following is an amide 
A) (NH2)2CO C) NH2CH3 
B) CeHsNH2 D) N(CHs3)3 
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Q.27_ sp-hybridization takes place by the mixing of orbitals 


A) One Is, one 2p C) One 2s, three 2p 
B) One 2s, two 2p D) One 2s, one 2p 

Q.28 The percentage of s character in sp? hybrid orbital is 
A) 25%. C) 33.3% 
B) 50% © D) 75% 

Q.29 The percentage of p character in sp hybrid orbital is 
A) 25% C) 75% 
B) 50% D) 33% 

Q.30 In sp?-hybridization, the angle between two hybrid orbitals is 
A) 120° C) 180° 
B) 109.5° D) 90° 

Q.31 The ethene molecule is y 
A) Tetrahedral C) Triangular planaf ) 
B) Octahedral D) Linear 

Q.32 The shape of ethyne molecule is _ >. 
A) Tetrahedral C) Triangglar planar 
B) Octahedral D)Lineary ff 

Q.33 1,2-Dibromoethene shows 
A) Geometrical isomerism G Position i isomerism 
B) Both A) and (b) OW of these 

Q.34 Indicate the number of chain isomers thatecan be obtained from the CoHt4? 
A)7 L~ ACy6 
B)5 am bP D)4 

Q.35 C3H7OH is the functional grog isomer of 
A) CH3COCH3 Gg, C) CH30C2Hs 
B) CH3-CH2-CHO Ef V D) (C2Hs)2C = O 

Q.36 Which of the following compotinds will exhibit cis-trans (geometrical) isomerism? 
A) 1-Butene C) 2-Butyne 
B) Propene wm | D) 2-Butene 


Q.37 Geometrical mo Me in alkenes is due to 

A) Oscillation of H&@tom between two polyvalent carbon atoms 

B) Optical totation due to multiple bonds 

C) Free totation about C = C bond 

DpResiricted rotation about C = C bond 
Q.38 @Di-n—propy! ether and ethyl! n-butyl! ether are examples of 

Ay Metamerism C) Chain isomerism 
“B) Functional isomerism D) Position isomerism 
“NOMENCLATURE OF ORGANIC COMPOUNDS 
The IUPAC name of the following compound is 
CH3—CH—CH:>—_CH—CH—CH3 
Cit en tas 

A) 2,4,5-Trimethylhexane C) 2,3-Dimethyl-4-isopropylbutane 
B) 2,3,5-Trimethylhexane D) All of these 
Q.40 Select from the following which one is alkanone. 

A) CH3-CH2-OH C) CH3-O-CH3 

B) CH3COOH D) CH3-CH2-Br 


EEE 
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Q.41 


Q.47 


Q.48 


Q.50 


In t-butyl alcohol, tertiary carbon is bonded to: 


A) Two hydrogen atoms C) Three hydrogen atoms ; 
B) One hydrogen atom D) No hydrogen atom 
IUPAC name of neopentane 
A) 2,2- Dimethyl! pentane C) 2,3- Dimethy! pentane 
B) 2,2- Dimethy! propane D) 2,2- Dimethy] butane 
Propene and propyne have general formula 
A) CnHan and CnHon-2 C) CnHan-2 and CrHon+2 
B) CrHon+2 : D) CnHon and CnHon+2 
Choose the correct name according to IUPAC nomenclature 
A) 2-Ethyl-3-methyl pentane C) 3-Ethy!l-2—methy] pentane 
B) 3-Methy! cyclohexane D) 3—Ethyl4—methy] pentane ¢ ] 
The name of the compound HC = C — CH2 - CH = CH2 
A).1-Penten-4-yne C) 4-Penten-1-yne A: 
B) 2-Penten-3-yne D) None of these 
What is the IUPAC name of this structure 

CH, -CH, -CH-—CH, -CH,-CH, © 

CH, -CH-CH, 

A) 3-Ethy! 2—methyl hexane C) Is xane 
B) 4-Ethy! 5—methy! hexane D py! hexane 


The correct name of 3,5,5-Trimethylhe 

A) 3—Ethy! 2—methy! pentane ,3—Dimethylpentane 
B) 2,2,4-Trimethylhexane > ,3,4-Trimethylhexane 
Which suffix is used for carboxyli 
A)-a C) —oic 


B) -ol D) — ene 
The IUPAC name of give dis 
* «D 
CH, -CH ; 
A) 1-Chloro-2 IBuitane C) Iso-buty! chloride 
B) 1-Chlor ropane D) 2-Chloro-2-methy] propane 
Skeletal fo an organic compound is given below 


this compound is 
aphthalene C) Pyrene 
B) Anthracene D) Bipheny! methane 
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PAST PAPERS QUESTIONS 
Q.1 The given three hydrocarbons are 


O OO COO 


Benzene Naphthalene Anthracene 
A) Alicyclic hydrocarbons C) Acyclic Hydrocarbons 
B) Aromatic hydrocarbons D) Heterocyclic hydrocarbons 
Q.2 Cyclobutane structure is categorized under 
A) Aromatic compounds C) Aliphatic compounds 
B) Alicyclic compounds D) Heterocyclic compound 


Q.3 In the following organic compound carbon atoms in all of them undergo both sp? 
and sp’ hybridization except X, which has all sp® hybrid orbitals, identify X 


A) 1-butanol C) Trans to butene 
B) 2-chloro - 2- butane D) Butanoic acith 
Q.4 A gasoline of higher octane number can be obtained by 
A) Oxidative cleavage C) Thermal cracking 
B) Steam cracking D) Catalytic cracking 
Q.5 Which one of the followings is used as typical catalyst for catalytic cracking? 
A) Mixture of SiO2 and Ni G) Mixture of Fe and MgO 
B) Mixture of PtandCu D) Mixture of SiO: and ALO; 
Q.6 What should be the tem perature and pressure respectively for catalytic cracking: 
A) 500°C, 2 atm ©) 500°C, 4 atm. 
B) 900°C, 2 atm D) 900°C, 4 atm 


Q.7___ Alkenes can be prepared on indastrial seale by the following reaction using high 
temperature and a suitable catalyst. What type of reaction is this? 
CisH3s5 C7Hi6 + 3CH2= CH? + CH3 — CH = CH2 


A) Cracking C) Displacement 
B) Reforming D) Double Displacement 
Q.8 The compound with.an atom which has an unshared pair of electron is called 
A) Nucleophile * C) Electrophile 
B) Protophile D) None of these 
Q.9 In the following, which one is free radical 
A) Cl@ : C) Ch 
B) Ok D) Cr 
Q.10 .Select.a nucleophile from the following examples 
A) Nat C) NH3 
B)NO> D) NO*) 
Q.Th, \Which one of these is NOT a nucleophile? 
A) NH; C) BF3 
B) H20 D) CH” 
Q.12 Among the following, which one is nucleophile 
A) H* C) Ca ?* 
B) OH” D) None of these 
Q.13_ Which one is not nucleophile? 
A) BH3 ; C) NH3 


'B) -NH2 D)-—OR | 
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Q.14 Homolysis of a covalent bond yields a very reactive species with incomplete octet in its 
valence shell. What is this species? ; 


A) A complex ion , C) An electrophile 
B) A free radical D) A nucleophile 
(Q.15  1-chloroproane and 2-chloropropane are isomers of each other. The type of 
isomerism : 
A) Cis-trans isomerism C) Chain isomerism — 
-.  B) Positional isomerism . D) Functional group isomerism 
Q.16 The cisisomeyey is shown by _ 
Cl. conieee | A es O 
aye nt? ta SEH, | ¢) CY NCH, & 
CII, , , 
5 oe JH Hae ae - 
B) CHY Sy D) CY’ Sy 
Q.17 Which one of the following pair of compound is cis and trans i ch other? 
Aj of W VA SY 
u H CH, H 
. Si 
CH, 
CH, Hy cu " H 
: \ allt a 


; CH, 
Mowing pairs can be a cis-trans isomer to. each other? 


Q.18 Which o 


A) CH and CH2 = CH2 C) CH3-CH=CH-CH3 and HyC-CH=CH-CH3 

B)C CH} and CH2 = CHCI D) CH3-CH3 and CH2 = CH2 
Q.19 structural isomerism which arises due to the difference in the 
u carbon chain or carbon skeleton is __ 

hain isomerism C) Cis-Trans isomerism 
) Position isomerism D) Optical isomerism 

Q.20 ame the compound, which shows geometric isomerism: 

A) 1-bromo-2-chloropropene C) 2,3-dimethylpropen 

B) 2-pentene D) BothA & B 
Q.21 Butane molecule can have maximum no of isomers 

A)2 C) 5. 

B)4 D)3 
Q.22 Which of the following molecule shows cis — trans isomers? 

- A) C,HCI, Cy CHCl 
B) C,H, , D) C,H,Br, 


ee §-_—g hl rer —SCT ee 
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Q.23 Maleic acid and Fumaric acid, both have chemical formula C,H,O,. The structure 
of these acids is showe telow: 


H H ee 
red | ee 
HOOC COOH HOOC H 
Maleic acid © Fumaric acid 

Maleic acid and Fumaric acid are: 

A) Position isomers _ C) Metamers 

B) Cis-trans isomers ~ D) Structural isomers 
Q.24 Diethyl ether and n-butanol are 

A) Position isomerism C) Functional isomerism 

C) Chain isomerism D) Tautomerism 
Q.25 Which of the following structure is showing mK A 

A: 
= \cad 
A) CH, Ni C) << 
H Ci 
/ 
« = e 

B)u CH, 

Q.26 The names of functional groups in t g Serene X are; 
CH(OHICH 

A) Primary alcoh trae benzene ring 

B) Secondary al ile and aryl ring 

C) Secondary ale itrile and phenol ring 

D) Secon Icohol, amine and benzene ring 
Q.27. Whic e following is a ketone? ; 

A)C CH2—CH3 C) CH3COCOOH 

O—CH2—CH3 D) CH3—CH2CHO 
t ctural formula of 2,3,4 trimethylpentane is 
CH, : 5 
; ‘a C) ii 
Hye hee ag ane aa ae 
CH; CH, CH, CH, 
SCH; we CH, 
| ; ; 
B) Hie Cin GUS cM D) CH. -CH SCH af 2 GH 
ee a CH, 
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Q.29 The IUPAC name of the given compound is 


CH, 
| 
CH, -CH-CH, -Cl 
A) 1—Chloro-2-methylpropane C) Isobuty! chloride 
B) 1-Chloro-2-methylbutane D) 2-Methyl-3- chloropropane 


Q.30 Skeletal formula of an organic compound is given below: 


A) 3,3 dimethyl 3-hexene C) 3-hexene 
B) 3,4 dimethy! 3-hexene D) 2,3 dimethyl 1-hexe 
Q.31 Which one of the followings is the best name according to IUPAC sys r the 


formula given below? 


It is a hydrocarbon. IUPAC name of the compound is: <0 


cl 


CH=CH —CH—CH, © 
i 

CH, 

di 


A) 4-methyl-6-chloro heptane ) 2-chloro-3-methyl hexane 
. B) 2-chloro-4n propy! hexane D) 2-chloro-4-n propy! pentane 
Q.32 Which one is a functional group ic acid 
i 
A) _C-OH “Ly 
’ Ge . D) None of these 
Q.33 
C) CH3—CH2-OH 
D) CH3—CH2-Br 
Q.34 
2 ad diene-3-ene C) 1,5- hexadiene-3-yne 
ane-1,5-diyne D) 3-Hexyne-1,5-diene 
Q.35 ¢ a critical look at the given structure 
CH, CH, 
HC=-HhC=Ciic alae fanaa 
CH, 
The IUPAC name of this compound is - 
A)2-MethyI!-4-isopropylpentane C) 2,4,5-Trimethylhexane 
B) 2,3,5-Trimethylhexane D) 2-Isobuty 1-3-methylbutane 
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EXPLANATORY NOTES 


Q.1 Isobutane, isopentane and isobutylene are open chain acyclic compounds 
Q.3  CaHon+2 is valid only in case of saturated open chain hydrocarbons 


Q.4 The formula of cyclohexane is following 


CH 
Q.5 In methyl cyclopropane CH; — CH, there are one primaryscarbon, one tertiary carbon 
and two secondary carbon atoms are present 


Q.6 The compounds which contain at least one at 
heterocyclic compounds. The  followi 


O gi W Lo 


Pyridine Fura Pyrok Thiop 
Q.7 _ Aliphatic or open chain me her classified as straight chain and branched 


p> than carbon in the ring are 
heterocyclic | compound 


compounds 
Q.8 In heterocyclic compound eteroatom is possible which as valancy of two or 
more. Therefore chlori ee a hetsroatom because it forms only one bond in order 

_ to complete its octet. 
Q.9. A) Alicyclic, B) 


compound 
Q.10 Urea is firs 


ydrocarbon, C) Straight chain hydrocarbon and D) Aromatic 


Posi compound 
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Q.13 


-| Same molecular 
formula, but different 
functional gr 


Functional group 
isomerism 


Different | propanal and.propanone 


Q.14 


Unequal distribution of 
carbon atoms (R) on 
either side of functional 


| diethyl ether and methyl n- 


Metamerism propyl! ether 


Q.15 In carboxylic acids position of functional group does not change therefore th 
show positional isomerism 
Q.16 


5 H;— CHz— CHz— CH CH aa eae CHz—CH) 


OH OH 
n-butyl alcohol sec-buty! alcohol é 
1-butanol 2-butanol 
bp. 118°C bp. 99 °C P @ : 
: Cth : 
ower a —CH, 
OH CH; - OH 
{sobuty! alcohol t-butyl alcohol _ 


2-methy!-!-propanol 2-methy!-2-propanol an 
bp. 108 °C _ bp. 82°C 
17. Alkanes do not show geometrical isomeris tation around single bond 


Q 
Q.18 
C oF TK © 
Heo oH, ; aa ba 
T | 
ott: 
nes et on 
H, 
oO ; 0 bie 
} : 
Q.19 Thes fgproton within the molecule is called tautomerism 
Q.20. In eis no functional group, therefore it can not show positional ison.erism 
Q.22 f ethylene glycol and glycerol are given below 
sic 
H,CH,OH OH 
Ethylene glycol Glycerol 
i) , 
; \ ; 
—NH2 (Amino) c = NH (Imino) | 
O 


~C =N (Cyano) : bn, Amide) 
2 
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Q.24 Alcohols have OH-group as a functional group 


Q.25 7 | 
In aldehyde group, carbonyl! carbon i$ linked with one H and one R group 
O Boe 
I ts 
R-C-H 


Q.26 Urea is organic compound which belongs to amide class 
Q.27  Intermixing of one 2s and one 2p give two sp hybridized orbitals 
Q.28 In sp hybrid orbital 


% of s character =1/3 x 100= 33.3% ; 
Q.29 In sp’ % of p character = 3/4 x 100= 75% 
Q.30 
H yy ° 
x rH 
| yoraen | @ 
H | OH | . . 
. no rotation 
Ethene (C,H,) 


Planar 
(double bond) 


Ethyne C,H, 
H—C=C—H 
Q.33 | & 
H 
Q.34 
0.35 . | ' 


Functional group Same molecular 
formula. but different C3HVOH and CH30C2Hs 


functional ¢ 


isomerism 
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CH H CH 

& ws ~ te? 
Ne nya BE 
HO hi CB Hl 
cis-2-butene trans-2-butene 


Q.38 


RNR di-n-propyl ether andetl@\ 
n-butyl ether 


either side of functional 
Oy ho dices 2a at © 
Cc a HC a ect H3 , 
GH .-GH3) /CHs . 

2.3.5-Trimethylhexane es . 
Q.40  Propanone is also known as alkanone 

Q.41 

| 


Metamerism 


-Q.39 


CH; ; 
t-Butyl Alcohol 
Q.42 : 
Neopentane CH, 
Heo OHs 


2,2-Dim nec 


Q.43 Propene is alkene s general formula CyH2n and 1 Propye is alkyne with Poser 
formula CnH2n-2 
Q.44 


H3C-—_2 48h 


CH; 
-ethyl-2-methylpentane 


CHa2 CH3 


Hc 
CH: 
H3C 


Q.48 The IUPAC name for carboxylic acid is used as alkanoic acid. The suffix is -oic 
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PRACTICE EXERCISE 


THE MECHANISM OF FREE RADICAL SUBSTITUTION REACTION 
Q.1 ‘The extent of halogenation of alkanes depends upon the factors: 
A) Intensity of UV light C) Concentration of X2 used 
B) Temperature D) Both A) and B) 
Q.2 Propagation of free radical mechanism takes place by the 


A) Reaction of free radical with free radical 

B) Formation of two free radicals 

C) Consumption as well as production of another free radical 
D) Reaction between two molecules 


Q.3 The termination step in chlorination of methane in presence of diffused sun light is 
A) Cl, —>2CI C) CH, +Ci 4 >@H?+ HC! 
B) Cl,CH+Cl—- HCCI, D) H,@&Cl,8—>H,CCI+ Cl 


Q.4 Select the correct option when methane and ‘chlorine gas are made to react with 
each other in equal proportion volume in presence of sun light: 


A) CH,CI+HCI F® GHCI, +Cl, 
B) CH,Cl, +2CH,Cl Fg W) cc, +Cl, 


Q.5 If excess of methane is feated With chlorine gas then the major. possible 
hydrocarbons derivative vould be? 


A) Dichloromethane ey: C) Chloromethane 
B) Tetrachloromethane D) Trichloromethane 
Q.6 The most probable products are when Ch is supplied in very high excess 
to react with CHa 
A) CH3G@i Hel C) CHC13+3HCl 
B) CHCIt2HC! D) CCl4+4HCl 
Q.7 Halogenation of alkane is believed to proceed through 
f »A) Free radical substitution mechanism C) Nucleophilic addition mechanism 


: \BYElectrophilic substitution mechanism D) Nucleophilic substitution mechanism 


PREPARATION OF ALKENES 
Q.8 The ease of dehydration of alcohols to produce alkenes is of the order: 


A) Tertiary > Secondary > Primary C) Primary > Secondary > Tertiary 

B) Secondary < Primary < Tertiary D) Tertiary < Secondary < Primary 
Q.9 Dehydration of alcohols with conc. H2SQs4 at 180°C gives: 

A) Ethers C) Esters 

B) Alkenes D) Alkyl! halides 


a DD 
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Q.10 Elimination of a halogen atom together with a hydrogen atom from an alkyl halide - 


produces: 
A) Alkanes : C) Alkenes 
B) Alkynes D) Alcohols 
Q.11 Dehydrohalogenation of RX occurs in the presence of 
A) An alcoholic base C) An alcoholic acid 
B) An alcoholic salt D) An alcoholic Grignard reagent 
Q.12 Ethanol with conc. H2SOs at 140°C forms ; 
A) Ethene C) Ether O 
B) Ester . . D) Ethane 
Q.13 Which of the following is not used for the dehydration of neg 
A) P4010 ‘ C)HNO;3 @ 
B) H2SQq. D) H3P04 


REACTIONS OF ALKENES 


A) Addition 
B) Dehydration 

Q.15 Which of the following will decolorize br 
A) 1-Pentene 


B) 2-Methy]-1-butene Both “A” and “B™ 
Q.16 Which of the following test ca Sused or distinguishing an alkane and an alkene 
A) Bromine water test - C) Hydroxylation 


B) Ozonolysis D) Both “A” and “C” 
Q.17  Hydroxylation of alken 0 


A) Diols ; C) Vicinal diols 
B) Geminal diol D) Mono-ols 
Q.18 The rear table ghee involves 


A) Halogeriation C) Hydrogenation 
B) Hyd ior D) Dehydrogen 
Q.19 Th unsaturation of organic compounds is carried out by treating alkenes with 1% 
Ikaline KMnOs4 solution. The colour of KMnOs is discharged with the formation of 
ene glycol C) Vicinal glycol 
B) Glyoxal D) Oxalic acid: 
n which addition reaction Markownikov’s rule is not obeyed: 
A) CH3CH = CH2 + HCl > C) CH3CH2CH =CH2 + HI > 
B) CH3CH = CH2 + HBr > D) CH3CH = CHCH3 + HBr > 
Q.21 In addition of HCI to CHsCH = C2, which one will be added first: 
¥ A) CI* eyor 
B) H* D)H 
Q.22 Which of the following is monoene 
. A) 1,3-Butadiene C) 1-Butyne 
B) 1-Butene : D) 1,2-Butadiene 
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Q.23 Baeyer’s reagent is used in the laboratory for 


A) Reduction C) Oxidation 

B) Detection of double bond D) Detection of glucose 
PREPARATIONS AND REACTIONS OF ALKYNES 
Q.24 The only alkyne which gives an aldehyde upon addition of water 


A) Ethyne C) Propyne 
B) 1-butyne D) 2-butyne 
Q.25 Which of the following is not acidic in nature 
A) Ethyne C) Propyne 
B) 1-butyne D) 2-butyne 
Q.26 Which of the following is most reactive to give electrophilic addition rea¢tions, 
A) Alkane C) Alkene 
B) Benzene D) Alkyne 
Q.27 General formula of alkyne is 
A) CnHan 2 C) CnHon -2 
B) CnHon : D) CnHan +] 
Q.28 Which of the following will be acidic? 
A) Propyne C) 1-butyne 
B) Ethyne D) All Ofithe above 
Q.29 Acetone is prepared by the hydration of 
A) Ethyne ©PRropyne 
B) Ethane 1D) Propane 
Q30 Acetylene gives precipitates with AgNO3 in ammonium hydroxide solution 
A) White €) Red 
B) Orange D) Yellow 
Q.31. Which of the following compound reacts with sodium to yield hydrogen gas | 
A) CH3-CH3 C) CH3—CH = CH2 
B) CH= CH D) CH3—C = C-CH3 
Q.32 Trans 2-butene can be Obtained from 2-butyne by using 
A) Na/NH3 (liquid C) Pd(BaSOy) / quinoline 


B)LiAIH,  . War‘ D) H2/ Pd 
CHEMISTRY OF BENZENE 


STRUCTURE OF BENZENE 
Q.33. Total fumber of hybrid orbitals of all the carbon atoms in benzene are: 


Ad} \ C) 6 
B) 12% D) 18 
Q.34 Tlie resonance energy of benzene is 
A) -119.5kJ/mole C) -358.5kJ/mole 
.  B)+150.5kJ/mole D) —208kJ/mole 
Q.35 The C-C bond length in benzene molecule is 
A) 1.54 A® C) 1.34 A® 
B) 1.397 A® D) 1.09 A® 
Q.36 How many x electrons are there in benzene to form delocalized electronic cloud? 
A)3 C)4 
B)8 D) 6 


nnn n nc nn nn nc nn nn nn nnn nn 
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Q.37 What is required other than anhydrous Af€Cf3, when toluene is prepared by Friedal 


craft reaction? 


A) CeHo C) CoHo + CH3CC 

B) C6HsC2Hs D) CeHsCl and CH3C! 
Q.38 | Benzene undergoes readily 

A) Substitution reaction C) Addition reaction 

B) Oxidation reaction D) Elimination reaction 


Q.39 Which of the following is produced by the action of CH3ClI on benzene in presence of 
AICI; followed by oxidation in the presence of acidified KMnQs given 
A) Toluene C) o-Xylene 
~_D) Benzoic acid, ~ 
HYDROGENATION OF BENZENE. 


- B) m-Xylene 


Q.40 
Ni 
© + are 7 @ 
A) H2 C) 32 
B) 2H> Ba ND 4H, 


Q.41 An organic compound X on reduction/by consuming 3-molecules of hydrogen Bas to 
product Y. Y is a cyclic satutated hydrocarbon, X is: 


A) Vinyl acetylene Law C) Benzene 
B) Divinyl acetylene _ » y 4 D) Cyclohexane catalyst 
Q.42 The conversion of benzene into cyclohexane is 
A) Exothermic process: C) Isothermic process 
B) Endothermic process D) Both A and B 
Q.43 The conyersion, of benzene to cyclohexane is an exam ple of: 
A) Addition feaction C) Substitution reaction 
B) Elimination reaction D) Polymerization 


SIDE CHAIN OXIDATION OF ALKYL BENZENE 


Q.44 X i8 Uecolourized when alkyl benzene are readily oxidized to benzoic acid, X is 
A) Aqueous KMnOy or K2Cr207 C) Cold dilute alkaline KMnOy4 or K2Cr207 
B) Alcoholic KMnQOg or K2Cr207 D) Acidified KMnOg or K2Cr2.07 
Q.45 Benzoic acid is the only oxidation product along with formation H2O and CQ2, of an 
organic compound A, when A is treated with acidified potassium dichromate, A is 


A) Ethyl benzene C) Benzoyl halide 
B) Aniline D) Benzophenone 
Q.46 Benzoic acid is the main product when is oxidized by acidified K2Cr207 
A) C6HsCH3 C) CeHsCH2CH2CH3 
B) Ce6HsCH2CH3 D) All of these 
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Q.47 The oxidation of toluene by acidified KMnOs produces 

A) Phenol C) Benzaldehyde 

~ B) Benzy] alcohol D) Benzoic acid . 
BENZENE RING BY 2,4 DIRECTING AND 3, 5 DIRECTING 


Q.48 Most reactive compound among the following: 


GROUPS 


A) Benzene C) Benzoic acid 
_ B) Nitrobenzene é D) Ethyl benzene 
Q.49 Which group deactivates the benzene ring? 
A) -NH2 C) -CHO 
B)-OR D) -OH =» 
—Q.50 X SY > Z, Z in this reaction is possibly GS) 


A) Benzene C) Chlorobenzene 


B) 3-Chloronitrobenzene 


hydrocarbon? 


A) C,H, +30, > 2CO, +2H,O 


B) CH, +20, > CO, +2H,0 


Sa! 5 
Q.2. Catalytic Oxidation of alkanes resulfin formati : 
A) Carboxylic acid xv ) Ketone 
B) Aldehyde _ D) Alcohol 
Q.3. Which ofthe options show. > products of combustion of Butene? 
A) CO+CO2+H20 C) CO2+H20 
B) C+CO+CO?2 D) C+CO+CO2+H20 
Q.4 Reaction mecha One with halogens is known as_ 
C) Elimination 
jtution D) Propagation 
ty of halogen toward alkance is 


Bro: C) F2>Cho>Br2>l2 © 
Pe>Clo>I2 D) F2>Cl2>12>Br2 


Q.5 


Q.6 Whic compound is obtained by the elimination of bromopropane? - 
“WA), Bu C) Propene 
D) Propane 
Q.7 Hydrogenation of unsaturated oils is done by using 
A) Finally divided nickel C) Finally divided iron 
B) Vanadium pentaoxide D) Copper 


Q.8 Ethene on polymerization, give the product polyethene, this reaction may be called as 
A) Addition C) Substitution 
B) Condensation D) Pyrolysis 
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Q.9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.16 


Q.17 


In the reaction of ethene with bromine the intermediate formed is 


Cie. * CH, CH, 
f 
A) Br. C) Br 
CH, CH, 
B) Br D) CH; = CHBr 


What is the product formed when propene reacts with HBr? 


CHy—CH- CH, 
A) CH,-CH;-CHBr C)Br Br & 3 
| CH—CH—CI 
=: | Sf 
p) BrCH,—CH=CHBr D) Br 


Addition of unsymmetrical reagent to an unsymmetrical is governed by 
A) Cannizzaro’s Reaction C) Aldol cond tion . 


B) Krichoff Rule D))} ov’s Rule 
Order of reactivity of alkenes with hydroge halid 

A). HBr > HI > HCl SHI > HCl 

B) HI > HBr > HF 1 > HBr> HCl 


H Br Br 
A) identificati ary and secondary alcohols 
B) Detection e bond 


C) Detection of ydes 
D) Det fRetones 


Bromination of alkene is shown i ollowing reaction. This reaction is used for 
H HH 
r. 


| | 
» —>H-C-C-H 


T ethene with cold sulphuric acid followed by reaction with boiling 
yields: 
ne C) Ethane 
thanal D) Ethanol 
Alkenes undergo: 
A) Nucleophilic substitution C) Nucleophilic addition 
B) Electrophilic Addition D) Electrophilic substitution . 
Acetone can be obtained by ozonolysis 
A):2-Batyne ; ; C) 2-Butene 
B) iso-butene D) 1-butene 


When hydrogen atom is removed from benzene, group left is called: 
A) Alkyl group ~ C) Pheny! group 
B) Benzyl! group D) Methy! group 
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Q.18 The ratio of cand x bond is benzene is 
A) 4:1 C) 1:4 
B) 1:3 D) 3:1 te 
Q.19 The introduction of NO2 group in the benzene ring is called nitration. The nitration 
of benzene takes place when it is heated with a 1:1 mixture of -------- --at 50-55"C 
A) Cone. HNO3 and Conc. H2S04 C) Conc. HNO3 and Conc. HCl 
B) Conc. HNO3 and Conc. Acetic acid ~ D) Conc. HNO3 and Conc. H3PO4 
Q.20 The substitution of -H group by -NO2 group in benzene is called 


A) Nitration C) Ammonolysis 
B) Sulphonation D) Reduction of benzene 
Q.21 Which one of the following is a powerful electrophile used to attack o e ons 
of benzene ring? 
A) FeCl eer 
B) FeCl, | D) Ch ¢ 
Q.22 The reaction of benzene with bromine in the presence r3 follows the 
mechanism of reaction 
A) Electrophilic addition C) Electrophili@sub$titution 
B) Nucleophilic substitution — D) Nuc ition 
Q.23 For halogenation of benzene, which reagent is 
A) H2SO4 Cc 
B) AICI; D 


Q.24 Chlorination and Bromination mostly eo 
nfrared radiation 


A) Radiowaves 
B) Visible light x& D) U.V light 
Q.25. Which one of the following aelectrophile in the electrophilic substitution of 
benzene with bromine 
A) Br* C) FeCl 
B) Fe*3 ; D) Fe*? 


Q.26 Benzene in presence ls gives acetophenone when reacts with 
A) Acetyl! chloni & C) Acetic acid 
B) Ethyl b D) Ethanoic acid 
arr 
Q.27. Th ion of R-C group in benzene is called 
lation C) Alkylation 
ony! reduction D) Formylation 
Q.28 introduction of an alkyl group in benzene takes place in the presence of AICI 
and: 
7 
A) R—C—OH C) R—C—Cl 
B) R—Cl D) R-=C-—0— 
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Q.29. Intermediate product formed when propanoyl chloride reacts with benzene is 


A i Oey ag) : CH.CH, 
A) ‘ C) 


H ? }! i 
C=C, . C—CH 
B) D) 
Q.30 When benzene reacts with Acetyl chloride (CH3COC)) in the presenc 
AICI; acetophenone is formed. The electrophile in this reaction will 


A) CH3C*O C) C*H3 
B) AICI D) CH3COCI A: 
Q.31 In Friedal Craft’s Chlorination of Benzene, Iron III ¢ ide aets as a catalyst, 
which is the initial reaction in the generation of an elec phile? 
A) Cl, + FeCl, > Cl" + FeCl; €) €,+ [+ FeCl} 
B) Cl, + FeCl, > 2Cl* + FeCl; D) 3—> Cl'+ FeCl; 
Q32 Which of the following species are 3,5( ting groups when second group is 
introduced into the benzene ring : ; 
=—NH2 II=-CHO OOH IV =- CH3 
A) II, I and IV C) land IV 
B) IT and III D) I, Il and IV 
Q.33 Which derivative of benz ows maximum reactivity in electrophilic substitution 


reactions? 

A) Benzaldehyde ~~ C) Methyl benzene 

B) Benzoic acid Gs D) Nitrobenzene 
oll 


Q.34 Which of thé f g compound react slower than benzene in electrophilic 


substitutio tidn 
e C) Phenol 
D) Toulene 
lyst is used in oxidation of benzene ring? 
C) V20s 
e+Al203 D) Raney Ni 


ee 
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Qa 


Q.2 


Q.3 


Q.4 
Q.5 
Q.6 


Q.8 


EXPLANATORY NOTES) 


CH, +X,—>CH,X + HX 

CH, +2X,—>CH,X, + 2HX 
CH, +3X,-—>CHX, +3HX 
CH, +4X, —>CX, +4HX - 


A) and B) control rate of reaction. 

Propagation step involves O 
i) Attack of free radical on molecule 

ii) Homolytic fission in molecule : 

iii) Bond formation e 

iv) Formation of new molecule 

v) Formation of new free radical 

R°+Cl, —>R-CI+Cl° | © 


Cl°+R -H——>HCI+ R° 
Termination step in free radical substitution mec involves 


i) Attack of free radical on other free radica 
ii) Bond formation 
iii) Formation of a molecule 


cl°+Ccl°——> Cl, OQ : 
R°+X°—>R-X x“& 
R°+R°—>R-R 

CH,+Cl, —>CH, 


— CCly + HCl 
ation propagation and termination of halogenation of alkane involves free _ 


cl, —>2cIr 
Propagation step Cl? + CH, —>HCl+CH, 


Termination step CH, + Cl? ——>CH,Cl 


The dehydration of alcohols is an elimination reaction which involves C -O cleavage. 
Ease of dehydration « Ease of C—O cleavage « number of f - carbon in alcohol. 


3 B —C in tertiary alcohol, 2 B-C in secondary alcohol and 1 ®-C in primary alcohol. 


Ease of dehydration « Ease of C - O cleavage « Size of R in alcohol 


= 
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Q.9 Concentration H2SO4 180°C causes f -elimination reaction 
C,H,OH “St + H.C = CH, +H,0 


180°C . 
But concentration H2SOx4 causes condensation elimination reaction at 140°C. 
2C,H,OH ae + CH, =0=-C,H, 


Q.10 This is B -elimination reaction which involves removal of X from a—C and removal of 


B —-H from B-C. 
H X 
ed 
-C-C-+KOH—"'_5-C =C-—+KX+H,0 
ig aati 
Dehalogenation is removal of X from a-C and B -H from B-C. C; 
stead of 


Q.11 In alcoholic medium OH becomes a base strong base hence it attack B 
replacing X from RX. Therefore, alkene is produce from RX by B-éh tion reaction. 
H X 


e web Y, , 
OH -—C-C-+KOH—2™ 5-C =C-+KX+Hf0 
eae | il 
, 


Q.12 At low temperature (140°C) ethanol is dehydrated, b ensation elimination reaction 
but at high temperature (180°C) ethanol gets d y d'by # -elimination reaction. 


Q.13 “Dehydration of alcohols need dehydrating age concentrated H2SOq, P203 or P4Ojo, 
H3PO4 and AlsO3. 
HNO; is not a dehydration agent at al 

Q.14 Ethene is an unsaturated hydrocar , becomes saturated reduced by the addition 


of hydrogen gas. 
C,H, +H, —“>C,H, 

Q.15 Bromine water (Brayag)) is i rown in colour. It is used to detect unsaturation in 
hydrocarbon when a saturated hydrocarbon (1-Pentene / 2-Methyl-1-pentene) come 
across it. Bromine wal olourized. 

Q.16 Alkane is saturatéd hydro¢arbon while alkene is an unsaturated one. The presence of 
unsaturation i ctéd by bromine water test and hydroxylation (using Baeyer’s 
reagent). s used to locate position of double bond. 


Q.17 
OH OH 


| | 
47 H,O—“>-C - C-+2Mn0, +2KOH 
| | 


Q.18 Vegetable. ghee is prepared from vegetable oil which is tri-ester of unsaturated fatty acids 
with glycerol, <s 
The unsaturation can be vanished by hydrogenation in presence of Ni at high 
temperature. 
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OH OH 


om 
Q19 -c=c- +2KMn0, -~H,O—5-C - C-+2MnO, +2KOH 
ee | | 


Q.20 Markownikove’s rule is obeyed by unsymmetrical alkenes. Symmetrical alkanes like 
CH3CH = CHCH;3 having no binding to obey the rule because both doubly bonded carbon 
atoms have same number of hydrogen atom. 

Q.21 Incase of alkenes, the addition is started by the attack of eiaenaphas: = 


Q.22. The alkene which contains only one double bond i noene. 
Q.23. Alkaline KMnO, is called Baeyer’s pars gent used in the laboratory for the 
detection of double bond. , 
Q.24 at 
= gs Ss 
pot, wih sa di lt,so, C42 = 


Molecular rearrangement 


sttaldehyde 

~ Q.25 Only terminal al s show the acidic character because sp hybridized carbon atoms of a 
~ terminal alkyne Pale elelctrons more strongly making the attached hydrogent atom 

2-B e is not acidic because it is not terminal alkyne. 

OPalkane, alkene and alkyne is given below 

> Alkane 

la of alkyne is CpHan-2 

inal alkynes show the acidic character because sp hybridized carbon atoms of a 

| alkyne pulls the elelctrons more strongly making the attached hydrogent atom 

ightly acidic. 


slightly acid 
Q.26 Reactivit 


Q.27 
Q.28 


D1 


au b+ 8- —ILSO, . 
CHy—C ==CH + epi Tes0,” Cik—C H, 


i. 
CH —C=Cl, —= aid, 


Propene-2-ol Acetone (Propanone) 


Q.30 


HC = CH + 2AgNOs + 2NH\OH——> Ag C=C Ag + 2NH.NO; + 210 
Silver acetylide 
(White ppt.) 
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Q.31 


Q.32 


Q.37 


Q.38 


Q.39 


‘orbitals of p to form 1-electrons cloud of 6 ele 


HC = CH + 2Na ———> Na C=C Na+ 
Acetylene Sodium acetylide 
2-Butyne to trans-2-Butene ' ie CH, 
CH-—C=C—cH, +2[H} —NatigNt, Nc. WA 


nA oH 


Trans-2-Butene 
Benzene consists of six sp*-hybridized carbon atoms each sp’-carbon atoms has 
hybrid orbital therefore the total number of hybrid orbitals in benzene would be 1 
Resonance energy of benzene is +150.5 kJmol" O 


| 1.09A © 
> rn , 
+— 1.397A A, e 
ee er 


soneach,carbon atom is having one 
cover apped with adjacent un-hybrid 


H 
In benzene all six carbon atoms are sp?-hybridized, 
half filled un-hybrid orbital that involved in partial 


In Friedal Craft’s reaction AICI3 is a acceleration the speed of reaction 
between CoHs an R-X like CHCl. © | 
CH, 


+ HCl 


Toluene 
r 


Benzene is unique is its b ; 
mpound but very stable molecule as well. 


e Itis highly unsatura 


e Its stability is du extensive delocalization of z-electrons. 
e . It resembk s when it gives addition reactions. 
e Its su oes not involve free radicals but follow electrophilic substitution 


e Jt s drastic conditions as compared to alkenes. 
so resistant to oxidation. 


* CH, 


CI + CHC ——— > CT 


CH, COOH 


er is C) + HO 


Benzoic acid 


C,H, + C,H,COCI—*“ > C,H, - CO-C,H, + HCl 
C,H, + CH,CH,CH, -CI—“* > C,H, - C,H, + HCl 
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Benzene 3h— . 


Cyclohexane 


Benzene +34-—t—+» ot oo as 
Cyclohexane 0° 


Q.42 The conversion of benzene to Onecare is hydrogenation. This proc AS 


Q.40 


Q.41 


hydrogenation is an exothermic by 208kJ/mol. 


Q.43 
Benzene +3H————> or 
Theoretical value = -358.5 kJ/mole ( at of hydrogenation) 
Experimental value = -208.0 kJ/m heat of hydrogenation) 
Difference = -150.5 kdh onance energy) 
Q.44 Alkyl benzene are oxidi oic acid by nascent oxygen which is produce by 
reacting purple coloure 4 wa H2SO4 or orange red coloured K2Cr207 during this 


production S 
COOH © 


ob + 3/0) ———————> ti + HO 
Benzoic acid _ 
HCH, - COOH 
+ 60] ———— -O~ + 21,0 + =CBf 


Benzoic acid 
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Q.46 
CH, COOH 
Benzoic acid 


CHLCH COOH 


Se ae oi + 2H.O + CO, 
“ BenZoic acid 
Whatever the length of an alkyl! group may be, it gives only one carboxy! op 
as 


Moreover the colour of KMn0s i is discharged. Therefore, this reaction is us est 


for alkylbenzenes. . @ 


Q.47 ; 
CH, COOH & 


+ 3{(0] —————_». 


Q.48 In ethyl benzene, ethyl! group is ortho, para dire oups which activate the benzene 
ring. 
Q.49 -CHO is meta directing group wo; the benzene rings While -NH2, -OR and 


-OH are activate the benzene ri 


Q.50 3 | | 
| OO 


+ HCl 


Chlorobenzene 


- 1 1 
NO, 

2(HNO; + H2SO,) ; + 2HO 
OO 


o-Chloronitro benzene 


p-Chioronier benzene 
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NOMENCLATURE AND CLASSIFICATION OF ALKYL HALIDES 
Q.1 Which of the following is alkyl halide 


A) CH3CI / C) C2HaCh 
B) CH2Ch D) All of these 
Q.2. Which one is monohaloalkane 
A) CH2Ch C) CH; — CH3 — CH2 — Cl 
B) CHC]; D) CCl4 


Q.3 In primary alkyl halides, the halogen atom may attached to a cafbon, Which is 
further attached to how many carbon atoms 
A) Two C) Three 
B) One D) Four 
Q.4 The IUPAC name of given compound is CH3 


| 
CH3 — CH — CA2- Ch 


A) 1-chloro-2-methylbutane C) 1-chloro-22methylpropane 
B) Iso-butylchloride ._ D) 3-¢hloro-2-methylpropane 
Q.5 Which of the following is primary alkyl! halidé 
A) Iso-propyl halide C) Se@pbuty! halide 
B) Ter. buty! halide D) Neo-penty! halide 
Q.6 Which is the correct name of the given compound 
» WCHE 


WC @- cH, -I 
) | 
: CH, 
A) Tertiary pentyl iodide C) Secondary butyl iodide 
B) Neo pentyl! iodid@” D) n-penty! iodide 


REACTIONS OF ALKYL HALIDES + SN REACTIONS AND MECHANISMS 


Q.7 _Eliminatiom®bimolecular reactions involve: 


A) Ist.ofder kinetics C) 2" order kinetics 
B) Zerovorder Kinetics D) None ofthese 
Q.8 Whiehtone among the following is not a good leaving group? 
A) ASO. C):ce 
B), OH- D) Br 
Qo.) Alkyl halides are considered to be very reactive compounds towards nucleophile 
because 


A) They have an electrophilic carbon 
B) They have an electrophilic carbon and a good leaving group 
C) They have an electrophilic carbon and a bad leaving group 
D) They have a nucleophilic carbon and a good leaving group 
Q.10 Order of Sn1 reaction 
A) | C) 1.5 
B) 2 D)3 
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Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.22 


Which of the following is correct about Sn1 reactions: 

A) Retention of the configuration of the alkyl halide molecule 
B) Unimolecular reactions 

C) Reaction rate is a function of the [alkyl] halide] 

D) All of these 

f-elimination reactions are due to: 

A) Attack of the incoming nucleophile on alpha hydrogen 

B) Attack of the incoming nucleophile on beta hydrogen 

C) Attack of the incoming nucleophile on beta carbon 


D) Attack of incoming nucleophiles on electrophilic carbon 
Tertiary alkyl halides give O 


A) Sn] and E1 reaction C) Sn2 and E2 reaction 

B) Sn2.and E1 reaction D) None of the above 

Which of the following is correct about Sn2 reactions: . 

A) Breakage of C—X and formation C—Nu bonds are mutancour 


B) Inversion of the configuration of the alkyl halide molecule 
C) 2nd order kinetics 


. 


D) All of these 

Which statement is incorrect about reactivity of_alkyl halides with respect to 
nucleophile 

A) Greater the bond energy of R-X, lesser the re 
B) Greater the bond polarity of R-X, lesser ther 
C) Greater the bond energy of R-X, smaller t 
D) Greater E.N difference of R- X, greater th 
Which statement is incorrect aboutnu 

A) Incoming nucleophile must be ha 
B) Leaving nucleophile must beystr an incoming nucleophile 
C) Tertiary alkyl halides gen give Sn| reactions 


D) Sn2 is a single step m i 
In B -Elimination the re roduct is? 
A) Alcohol C) Alkane 


jhilic substitution reaction 
the leaving one 


B) Alkyl halide D) Alkene 
Which compou st reactive through SN2 mechanism 
A) CH3 C) CH3—CH2—-CH2-Cl 
B) CH3 D) All have same reactivity 
Thio lis prepared when alkyl! halide is reacted with 
C) SH 
O; D)I 

hether an alkyl! halide follows SN1 or SN2 mechanism depends on 

) Steric hindrance C) Stability of carbocation 
B) Inductive effect D) All of these 
Ter. butyl bromide refers to follow which mechanism during substitution reactions 
A) SN1 C) SN2 
B) Both A and C D) It does not show SN reactions 
If an nucleophile is the attacking reagent which one would be the most reactive one 
A)R-F ; C)R-Cl 


B)R-Br | » D)R=TI: 


TT 
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Q.23 
Q.24 


Q.25 


Q.26 
Q.27 


Q.28 
Q.29 
Q.30 


Q.31 


Q.33 


Q.34 


KETS - 


The rate of E2 reaction depends on 

A) Concentration of substrate 

B) Concentration of nucleophile 

C) Concentration of both substrate and nucleophile - 

D) Polarity of solvent 

During SN2 mechanism of alkyl! halides C — X bond undergoes 
A) Homolytic cleavage 
B) Heterolytic cleavage 


C) Sometimes homolytic, sometimes heterolytic 

D) C-X bond is not cleaved in SN2 reactions 

CH3-— Cl can show which of the following reaction with easiness 

A) SN2 C)SNi 

B) E2 D) Both A) and B) 

Which of the following is true about R —I rN 


A) They are most reactive alkyl halide for a given alkyl gro 
B) They show maximum boiling point for a given alkyl gro 
C) Cannot be prepared directly by reaction of alkanes I 
D) All are true 


Which of the following reactions is not show 
A) Substitution reactions 


B) Elimination reactions 


C) Reduction 

D) It shows all of above mentioned reaeti 

Most common reactions shown palkyl halides are 

A) Substitution C) Elimination 

B) Reduction | D) Polymerization 

2° alkyl halides show 1 and SN2 reactions depending upon 
A) Nature of functional g C) Temperature 

B) Nature of solvent _ D) AI of these 


Ammonia rea ith’excess of alkyl halide to form 
A) 1°- amine ts) + C) 2°-amine . 
i D) Mixture of 1°, 2° and 3° amines 
Them to which decides the reactivity of (R — X) is 
strength C) C —- X bond polarity 
X borid strength and polarity D) Boiling point of the given R-X 
polarizable nucleophiles favour 
ubstitution reactions 


B) Elimination reactions 
) Favour both substitution and elimination reactions equally 
D) Cannot be predicted 
CH, -CI—45> A. “A” product is 
A) CH3 — OH ; C) CH3 — O — CH3 
B) CH, - D) No reaction will occur 


High temperature favours elimination reactions over substitution reactions due to 
A) More reorganization of bonds in E-reactions 

B) Weak polarizability of electrons rich specie 

C) Attack on B-hydrogen instead of a- carbon 

D) Formation of unsaturated product 
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Q.35 Which among CH3X, R — CH2 — X, R2CHX, R3CX is most reactive towards SN2 


reaction 
A) R3CX C) RCH2X 
B) RaCHX D) CH3X 
Q.36 Consider the following haloalkanes 
1. ‘CH3:F 2. CH3Br 
3. CH; Cl 4. CH3 1 
The increasing order of reactivity in SN reactions is 
A)4<3<2<] C)1<3<2<4 O 


A) Insolubility ; C) Instability & 


_ B) Inductive effect __D) Steric hindrance 
Q.38 The organic chloro compound which: shows GS e emical inversion 


during Sn2 reaction is 


B)1<2<3<4 D)1<2<4<3 
Q.37 3°-Alkyl halides are practically inert to SN2 mechanism because of ‘ 


A) (C2Hs)2 CHC! ¢ ae 
B) (CH3)2CHCI 
Q.39 Second step of which of the following pair eae is sam 
A) E; + SN1 
B) SN1 + SN2 one x these 


B) Tertiary D) All have same stability 
Q.41 Which reagent is a good n 
C) HBr 


A) NH3 
By) Br. * D) BH3 
Q.42 CH,-CH, -Ob+ 


A) CH3CH C) CH3—CH2-H 
D) CH3—CH2—CH3 


Q.40 Which of the following is the most © at 
A) Secondary ne ) Primary 


Q.43 nd has highest bond energy per mole 
* Sic / 
. D) C-I 
Q.44 h alkyl halide out of the following may follow both Sn1 and Sx2 mechanism 
A) CH3-X C) (CH3)3C-X 
B) (CH3)2CH-X D) (CH3)3C—CH2-X 


Q.45_ Rate of E: reaction depends upon 
A) Concentration of nucleophile 
B) Concentration of substrate as well as alky] halide 
C) Concentration of substrate only 
D) None of these 
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Q.46 


In § -elimination reaction, nucleophile attacks on 


A) a-hydrogen C) a-carbon 
B) 6B -hydrogen D) B -carbon 
An alkyl! halide may be converted to alcohol by 

A) Addition : C) Addition 
B) Substitution D) Elimination 


Neutral nucleophile among the following is 


A) CN" | | ~ C):NH3 : 4 
B) Cr D) C2HsO- p 


100% inversion of configuration take place during , © 


A) SnI <—T. _ CE 
““BYSN2 © 6 D) E2 A+ 


CH3CH2-Br+CN- ——>? 


A) CH3CH2-Br C) CH = 
B) CH3CH2-CN Ps" D) No e place. 


S 
o) 
cm 
ae 
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Q.1  CFC’s are organic compounds, which are derivatives of saturated hydrocarbons. 
They have high bond dissociation values therefore they are inert and non-toxic for 
the living organisms. The word CFS’s stands for; 


A) Carboflourochlorines C) Chlorofluorcarbides 

B) Chlorofluorocarbons -  D) Chlorofluoridecarbons 
Q.2. Organic compound carbon tetra chloride is used as . 

A) Lubricant C) Solvent 

B) Oxidant D) Plastic 


Q.3 The suspected liver carcinogenic which also has a negative reproduction and 
developmental effects in human is 
A) lodoform C) Bromoform 
B) Chloroform D) Tropoform 

Q.4 The IUPAC name of halothane is 


A) 1- Bromo-1-chloro-2,2,2- trifluoroethane 
B) 1,1,1-Trifluoro-2 bromo-2-chloroethane 
C) 2-Bromo-2-chloro-1,1,1 -trifluoroethane 
D) 2-Chloro-2- bromo -1,1,1- trifluoroethane 
Q.5 Which one of the followings is Halothane? 


H Cl H HBr 
ie! | 
H—C—C—Il H—CSC— CH 
a moe | | 
AN +aa¥) (Ht SOc HH 
Roe ath 
pal i 
Sed or H—C—C—H 
B) F Rr ‘D) Br H 
Q.6 The non-stick lining*@f pans is 
A) Difluoroethene “ C) Chloroethene 
B) Chlorofluoroetheng D) Tetrafluoroethene 
Q.7 Halothane is a‘halo derivative of 
A) Ethane C) Ethanol ° 
B) Methane _ D) Methanol 
Q.8 Whith one of the following is the structure of Teflon? 
A)(-CF2-CCl2—)n C) (-CH2-CH2~)n 
B)@CF2-CH2-)n D) (-CF2-CF2-)n 


Q.9 ‘Which halide ion has the capacity to act as both very good nucleophile and good leaving 
group in nucleophilic substitution reactions? 
A)T- . C) Br 
B) F D) Cr 

Q.10 Which product is obtained by the hydrolysis of 1 — chlorobutane with the aqueous 
sodium hydroxide? 
A) 1-butanol C) 1-butanal 
B) 1-butene D) Butanone 


rene 
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Q.11 During Sn2 reaction, configuration of alkyl! halide molecule is 
A) Remains same | C) Depends upon carbon atom 
B) Gets inverted D) Depends upon electronegativity of halide 
Q.12 The alkaline hydrolysis of bromoethane shown below gives alcohol as the product 
CH, -CH, ~Br—>CH,CH,OH 
The reagent and the condition used in this reaction may be 


A) H20 at room temperature C) KOH is alcohol 
_ B) Ethanol, heat D) Dilute NaOH(aq), warm 
Q.13 In substitution reaction, secondary halogenoalkane give/show 
A) SnI mechanism C) Both E; and E2 
B) Sn2 mechanism D) Both Sn1 and Sn2 
Q.14 The order of reactivity of alkyl halides towards nucleophile is 
A) RI > RBr> RF > RCI C) RI > RBr> RCI & 


B) RF > RBr> RCI > RI D) RF > RCI > R 
Q.15 If halogenalkanes are mixed with an excess of etha and ‘cated under 


noic a 
pressure amine are formed. Which amine is formed fe owing reaction? 


CH,CH,Br+NH, —— Amine 

A) CH3—CH2—NH—CH2—CH3 2—CH2—NH? 

B) CH3—CH2—NH2 H2—CH2—NH?2 
Q.16 The average bond energy of C-Br is 

A) 228 KJmol' \ Pe 


B) 200KJmof' D) 290KJmol'! 
Q.17 During the Sn1 reaction, the action involves 
A) Breakage of covalent b ' C) Transition state 
B) Formation of carbocati D) Attack of nucleophile 


Q.18 Which is an interm compound in Sn1 : 
A) Ethoxide ion C) Alkene 
B) Alkyl! halid D) Carbocation 
Q.19 Ikyl es, which always follows Sx2 mechanism 


thalides C) Tertiary alkyl halide 
kyl halides D) BothA & B 
order of increasing reactivity of alkyl halides? 
oalkane > chloroalkane > bromoalkane > iodoalkane 
uoroalkane < chloroalkane < bromoalkane < iodoalkane 

C) Fluoroalkane < chloroalkane > bromoalkane > iodoalkane 

) Fluoroalkane < chloroalkane < bromoalkane < iodoalkane 

Q. Which type of alkyl halides gives SN2 mechanism? 

A) Secondary alkyl! halides C) Tertiary alkyl! halides 

B) Viny! halides D) Primary alkyl halides 


Q.20 


a OR 
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Q.22 When purely alcoholic solution of sodium/potassium hydroxide and halogen alkane 
are refluxed an alkene is formed : 
-CH3-CH?2-Br (in presence of alcoholic KOH )— CH2=CH2 
What is the mechanism of the reaction 
A) Elimination C) Dehydration 
B) Debromination D) Nucleophilic substitution 
Q.23 Consider the reaction given below: 


I 
CH,CH,CH,CH,Br + CH,CH,CH,CH,OH O 
“ + CH,CH CH=CH, G 


which statement is true? » 
_A) Reagent for I is KOH in alcohol C) Reagent for Il is KO 

‘B) Reaction II is elimination D) Reaction 1] i romination 
Q.24 Consider the reaction given below: 


CH, — CH, Br —*4_4 HC = r 
Mechanism followed by the reaction is 


A) E2 i 
B) El D 
Q.25__ In elimination reaction, alcoholic KO - OH” in this case will act as 


A) Electrophile eaving group 
B) Base Acid 
Q.26 In elimination reaction, ee used. OH" in this case will act as 


A) Electrophile C) Leaving group 


B) Base D) Acid 
Q.27 In elimination reacti is used 
A) Acidic K2Cr207 C) Acidic NaOH 
_B) CuCl D) Alcoholic KOH 
Q.28 In the reactio nee 
H,C-CH, -—CH, - Br+ AlcKOH——>C*85D 
f methanol and ethanol C) 1-Propanol 


D) Propanoic acid 
Q.29 


e reaction sequence given here 


H,C—CH, + Br, “4 A—***" 58 The end product is an unsaturated 


hydrocarbon. Identify the nature of reaction in the two steps. 

A) Step I is a nucleophilic substitution and step II is elimination 

B) Step I is addition and step II is nucleophilic substitution 

C) Step'l is free radical substitution and step II nucleophilic substitution 
D) Step 1 is free radical substitution and step II is elimination 
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EXPLANATORY NOTES) 


Q.1 Alkyl! halides are monohalo alkanes only CyHontiX 

Q.2. Monohalo alkanes have only one halogen attached to hydrocarbon chain and follow 
general formula CnHan+1X: : . 

Q.5 — Neo-pentyl bromide is a primary alkyl halide — 


CH, 

l . 
CH, -C-CH, -Br - 

| 


Cie 
| 4 
Q.7 A bimolecular reaction involves 2 molecules in rate “Ce 


on a ON 
OH +H=C-CH, ~ C2. Cn, = CH, Cli 
R=K [C2HsCl] [OH] 
Order = 1+1 =2 


Q.8 - OH is very strong nucleophile and igh charge to size ratio it is strongly 
attached to carbon and hence a poor le roup. : 


Q.9 ‘Electrophilic a-carbon of a upsmakes it a good substrate for nucleophile attach 


which is aided by good lea r 


or : 1 e: 
no acrx Ghy ed —$N,-C-+X 


> 100% inversion 


Q.10 


imolecular nucleophilic substitution 


Q.11 


she SS Step! t+ - 
Slow 7 


ee Se | 
Ne*CE Nu -—gq Nu-C-+-C-Nu 


50% Inversion 50% Retention 
iy 
Rsk [-¢ ~ x] 
Order = 1 
Q.12 8 -Elimination involves attack of strong base (e.g. OH”) on f -hydrogen. 


ee 
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Q.13_ Tertiary alkyl halides can be ionized relatively easily due to stable carbocation hence 


Q.14 


Q.15 


Q.16 


Q.17 


Q.19 


giving Sn] and E; mechanism in both first and the rate determing step involves ionization 


of R-XtoR’*. 


H H 3 H 
WO —> FS Mle ——> HO—C—-1 + 


Departing | a 
Nucleophile H H 
Transition state Inverted mol 
sp -hybridized sp -hybridized sp ’-hybridi 
carbon carbon c 
tetrahedral planar triangular tetrahedr: 
Rate = k [alkyl halide]' [Nucleophile ¢ 
Reactivity of R-X > < C—X bond polarity - er 
« C—X bond length © 
. 1 < ) 
o 
Ree 
Stabi , 
So greater stability means hig ; 
SN reactions are favoured odgleaving and stronger incoming group. 
- 7» © Strength o y uw 
par lo = = | 
. Str eaving Nu 
B -Eliminatio produces alkenes from alcohol or alkyl! halides. 
R-C XK R -CH, = CH, +HX 


, -OH—!28._5 R -CH, = CH, +H,0 
(Alkene) 
tivity through Sn2 mechanism 
: 
Size of R 
Hence the order 
CH3X > CzHs — X > C3H7X 
Thioalcohol = R — SH 
R-Br+SH ——>R-SH+Br 


Q.20 Greater steric hinderance, greater stability of R‘ and greater inductive effect favours Sn]. 
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Q.21 Ter. Butyl bromide is a eae alkyl halide, and tertiary alkyl halides favours Sn1. 
a 
C-X bond energy. 


Q.22 Reactivity of R- X « 


Reactivity order 
R-I>R-Br>R-Cl>R-R 
E2 is bimolecular reaction. 
R=K[R-=X][OH | 
Order=1+1=2 
Q.24 In heterolytic cleavage one of the atoms leaves with both of the shared sehr N2 


mechanism leaving X~ gets both electron. 
Q.25  CH3 — Cl does not offer steric hindrance to attacking group_also carbocation is 


unstable hence attack and removal occur simultaneously giving S 
Q.26 (i) Due to low bond energy reactivity is highest. G 


(ii) Greater polarizability of “I” increases boiling poin 
(iii) R —I are highly reactive so cannot be preparedodi 
Q.27 
R- X shows ———> = -E XS : 
Bee cece 
Q.28 R**X* are good substrate nu e attack of a -carbon giving mostly SN reaction. 


Q.29 


Polar solvent 


ation of carbocation is favoured which allows Sn] mechanism.’ 
Q.30 excess, these are enough R — X molecules to react with NH3 and make 1°, 
. ines. | 

nd has to be broken in order to another Nu’ to replace X~. So bond energy is 


Q.3 


Q.32 Higher polarizable nucleophile gives off electron easily to electrophilic carbon favouring 
substitution while it does not fay our elimination as it is weak base. 

Q.33 KOH in alcoholic medium favour f -elimination, as CH3— Cl lack 6 -hydrogen so no 
reaction may occur. 

Q.34 C-—H bond energy is higher so attack on B — H is favoured at higher temperature. 
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0.35, 


Q.36 


Q.50 


KETS - 


Reactivity order towards Sn2 CH3X > RCH2X > R2CHX > R3CX increase in R — groups | 


increases steric hindrance. 


My. l 
Reactivity of R— —————— 
hha lee aba S05 RE 


Bond energy order , 
C-F>C-Cl>C-Br>C€C-I 
Hence reactivity order 


CH3F < CH3Cl < CH3Br < CHsl 
Three bulky R-groups in tertiary R — X produce high hindrance to aac nap 


making only Sn1 possible instead of Sy2. 


CH3Cl gives only Sn2 reaction giving complete inversion. 
First step is same in Syl and E2 i.e. ionization to form carboc n.While 2" step is 


different in all Sn1, Sn2, E: and Ep. 


- Order of stability of carbocations 
Tertiary > Secondary > Primary 


Stability of R” « Number of f -hydrogens — 2, 
NH; has a lone pair to donate which makes. it ucleophile. 


_CH,-CH, —Br+ Ale.NH, +>C ,+H,O 
Bond energy « —— 
esas Ty 
Order of B.E C-F>C r>C-I 
Secondary alkyl hali both.Sn1 and Sw2. 


For E; reaction K unimolecular mechanism. . 
In B -eliminatio nucleophile is a base e.g. OH” hence attack occurs on B - 
® 


Nu- +-C* 3] v-¢-x| SSN: -C-4X" 
100% inversion 

R=k [Nw] [R-X] 

Order = 1 + 1=2 


CH, -CH, - Br+ CN’ —2->CH, -CH,-—CN+Br 
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NOMENCLATURE AND CLASSIFICATION OF ALCOHOLS 
Q.1. Which of the following can be used for alcohol denaturing 


A). Methanol C) Acetone 
B) Pyridine D) All of these —_ 
Q.2 Absolute alcohol is l a> w 
A) 100% C2HsOH C) 100% CH30H OS | 
B) 95% C2HsOH D)15% C2HsOH ,"-. 
Q.3. The carbon to which functional group in alcohols is attached is o mJ 
A) «-Carbon C) B-Carbon A e 
B) Saturated carbon D)BothAandC  @@ 
Q.4_—_ Alcohol in which hydroxyl is attached to carbon which is furthée Sitached to two 
alkyl groups is a 4 
A) Primary alcohol C) Tertiary alcoftol y 
B) Secondary alcohol D) None ofthe —™ 
Q.5 Alcohol in which — OH group is attach to SACbOn, ae is further attached to only 
one alkyl group is » W 
A) Primary alcohol © BuiLin)Wtcoho! 
B) Secondary alcohol @ will alcohol 
Q.6  Isobutyl alcohol and isopenty! alcoho}, P 4 
A) Primary alcohols FS. 9 Offertiary alcohol 
B) Secondary alcohols y 4 © gD) All 


Q.7 Identify a tertiary alcohol <€ o. Y¥ 

A) 2—Pentanol y _&  C)2—Methy!l - 2 — butanol 

B) 2,2—Dimethy] —1 — propane “4 D) 3— Methyl — 2— butanol 

PREPARATIO AND REACTIONS OF ALCOHOL 
Dehydration of alcohol conc. H2SQx4 at 180°C gives: 


~ VY 


A) Ethers aq « C) Esters 
B)Alkenes @at\ ® D) Alkyl halides 
Q.9 Among alkenes, whieh one produces t°-butyl alcohol on acid hydration 
A) Ce CA C) CH3 — CH = CH — CH3 
B) CH3- Has CH = CH2 D) CH3 — CH = CH2 
Q.10 During hydration of alkenes to form alcohols, alkenes are first dissolved in 
Ap Water C) Concentration H2SO4 
@B) Dilute H2S0, D) Both B and C can be used 


Q.11 The addition of water to an alkene in the presence of catalytic amount of strong acid 
lead to the formation of 
A) Alkoxy alkanes C) Haloalkanes 
B) Hydroxy alkane D) Alkanoic acid 
Q.12 
CH, = CH, +H,PO, —>CH,—CH;— OPO,H,—° + CH,— CH;— OH+H,PO, 
The compound in the centre of above series of reaction is called 
A) Alkyl hydrogen sulphate C) Alkyl phosphoric acid 
B) Alkyl phosphate D) Alky! dihydrogen phosphate 
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Q.13 Primary alcohols upon oxidation with acidified dichromate gives: 


A) Aldehydes C) Ketones 
B) Branched alkenes . D) All of these 
Q.14 Tertiary alcohols with acidified dichromate gives: 
A) Aldehydes C) Ketones 
B) Alkenes D) Alkynes 
Q.15 Which of the following reacts with aqueous alkaline iodine: 
A) 1-Propanol C) Ethanol 
B) Methanol . D) 2-Methyl-2-propanol 
Q.16 When alcohols react with Na metal, the alkoxide ion thus formed is a stron 
A) Electrophile : C) Nucleophile 


B) Acid D) Free radical 
Q.17 An organic compound X is prepared by the oxidation of ethanol. ES s with 


ethanol to produce an ester, what is X likely to be: 
A) Methanoic acid | C) Ethanoie acid A 
e 


B) Propanoic acid D) Butanoic aci + 
Q.18 Which inorganic reagent may be used to distinguish be ol and methanol 
A) Alkaline aqueous Iz C) K2Cr2 dil F2SO4 
B) Aqueous NaHCO3 - D) Na mt 9 
Q.19 K2Cr207/H2SOs generates 
A) O2 
B) [O] 
Q.20 Esterification takes place when an alc with 


Q.21 During preparation of ester, xygen is from 
A) Alcohol C) Acid 
B) Ether alcohol or acid . D) Catalyst 
Q.22 Which of the following i ct 
A) 1° alcohol oxidize Idehyde which is further oxidized to carboxylic acid 


B) 2° alcohol oxidizes to form ketone, which is further oxidized to carboxylic acid 
C) 3° alcohol is idized in presence of K2Cr07/H2SOs4 
D) All are c@rrect ments 


A) Organic acid organic acid 
B) Both organic and inorganic we) ) Ethers 


Q.23 Alcohol with Na metal to produce 

A) C) Both A and B 

B 2a, D) No reaction takes place 
Q.24 n alcohol reacts with PXs, the order or reactivity of alcohol is 

ie} 2O:s132 'CyaSeQIe Ne € 
B) > 2° > 3° D) Both B and C are correct 
hen alcohols are oxidized the nature of products depends on 
A) Nature of alcohol only C) Both A and B 
B) Reaction conditions only D) It does not depend on any of A and B 


Q.26 There are four alcohols P, Q, R and S with 3,2,1 and zero «-hydrogens which will 
- not respond to NazCr2O7/H2SOs 
A)P C)Q 
BR D)S 
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Q.27 Alkanol + [o] —S222*#28%_, A _"_ B 
The correct products are 


A = C “320 C) A = C nH, ,420 
B=C,H,,0, B=C,H,,0, 
ASCH O; A=C,H,,0 
n ; D) 
B= G FEO B= C,H,,,20 
Q.28 When ethanol reacts with sodium metal than 
A) C— Obond breaks C) C—C bond breaks 
B) O—H bond breaks D) C—H bond breaks O 
Q.29 The number of moles of diol are required to produce one mole of a 
A) 1 C)3 


B) 2 D)4 
Q.30 Rasberry flavoured compound is produced by a condensation AO ri process 
may be 


A) Addition C) Evaporation 
B) Elimination D) Esterifi cati 

Q.31. The one of the functional group isomer of alkoxy al with alkanoic acid to 
produce 


A) Alkyl alkanoate C) Al Oic acid 
B) Alkoxy alkanoate. D ' oxy alkane 
Q.32 In esterification reaction, which one of th bonds of alcohol undergo 
cleavage 
A) C—H —O 
B)O—H C—C 
Q.33 Excess alcohol at low temperatufe i ence of conc. of H2SO4 ansanns 
A) Ether C) Organic acid 
_B) Ester D) Alkene 
Q.34 Compound which gi e carbonium ion on dehydration is 
A) (CH,), -CH- ao C) (CH a) C-OH .. 
B) CH. (CH, ),O D) CH ;CH(OH)CH, Ss 
Q.35 Order of easi e Reitvaion of alcohol is 
A) S92? Cy Te 2h S33" 
B) 2°> \ D) All are correct 
Q.36 Afte ion of 2-Butanol, the major product will be 
A u C)2-Butene — 
are produced in equal amount D) 1-Butyne 
Q.37 Cls ——> RCI + POCL + HCI 
The'type of above reaction is 
A) Electrophilic substitution C) Addition 
B) Nucleophilic substitution. D) Elimination 
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PHYSICAL PROPERTIES AND REACTIONS OF PHENOL = 
Q.38 Phenol reacts with aqueous bromine and decolorizes aqueous bromine forming the 
white precipitates of: 


A) 2, 4-Dibromophenol C) 2-Bromophenol 

B) 2, 4, 6-Tribromophenol] D) 3-Bromophenol 
Q.39 Picric acid can be prepared from phenol by 

A) Halogenation C) Nitration 

B) Oxidation D) Sulphonation 


Q.40 Which one can be used as test for phenol 
A) C6HsOH + CH3COCI in the presence of aq. NaOH 
B) Co6HsOH + HCHO in the presence of NaOH 
C) C6Hs ONa*+CH3CH2 Br ~ 
D) Co6HsOH + Br2 (excess) 
Q.41 Phenol on treatment with dil. HNO3 at low temperature give 


A) o-Nitrophenol C) m-Nitrophenol 

B) p-Nitrophenol D) Mixture of o-Nitrophenol 
Q.42 Phenol + Br2aaq) > ? 

A) 0 and p- Bromophenol C) 2,4,6-Titibromophenol 

B) No reaction takes place D) Both A and C are produced 
Q.43 Phenol can be distinguished from alcohol by 

A) Tollen’s reagent C) Br2paq) 

B) NaHCO; D) HCl 
Q.44_ The reaction of carbolic acid with aqueéusbromine can be used as from 

alcohols 

A) Identification test C) Confirmatory test 

B) Distinguish test « D)Tollcn’s test 


Q.45 The reaction of carbolic acid witht caustic soda is used to produce colorless product. 
The molecular formula offfhesproduct is 


A) C6Ho6ONa ; Gg C) C7H6O 

B) Ce6eH4OH D) C6HsONa 
Q.46 Phenol and ethanobcan)be distinguish by all except 

A) lodoform test : C) Na—metal 

B) Aq. Br2 , D) Lucas-reagent 
Q.47_ The reaction Of phenol in which ring is involved except 


A) Nitration C) Esterification 
phonat D) Bromination 
. ACIDITY OF WATER, ETHANOL AND PHENOL 
Q.48 ,What is correct order for acidity of water, phenol and ethanol 
A) CoHsOH > H20 > CoHsOH C) H20 > C2HsOH > C6H50H 
B),CoHsOH > C2HsOH > H20 D) H20 > C6HsOH > C2H50H 
Q:49, Conjugation between unshared electron pair on oxygen and aromatic ring in 
phenoxide ion results in 


A) Shorter C — O bond distance C) Stable base 

B) Stronger acidic character D) All of these 
Q.50 The alcohol more acidic in nature is 

A) Methanol C) Propanol 

B) Ethanol D) Butanol 


OOOO 
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PAST PAPERS QUESTIONS 
Q.1 Which of the following is secondary alcohol? 


CH, -CH-OH CH, -CH-CH, - OH 
Ae ed! C) heey 
CH, GH. 
| o 
B) CH, -CH, ~CH, -OH D) CH, -CH-CH,-C-CH, 


| 
CH, OH 
Q.2 The following structure is of © 
-€ —OH 
R . 
A) Secondary alcohol C) Tertiary alcohol 


y°) 
—O-= 


B) Primary alcohol D) Carboxylic agi 

Q.3 Primary, secondary and tertiary alcohols can be identified an tinguished by 
A) Lucas test C) Bayer’ 
B) lodoform test D) Silver‘mirror test 


Q.5 Alcohol in which carbon roup is further attached with three 


Q.4 © (CH3)3C-OH. Which one of the following is pro aSsification of the above 
formula? 
A) Primary 
B). Secondary olyhydric 
atom bonded to 


alkyl group is 
A) Aromatic alcohol C) Primary alcohol 
B) Secondary alcohol D) Tertiary alcohol 


Q.6 Which one the following c s is known as tertiary alcohol? 
A) 2-Methyl-1-propa C) 2-Methyl-2-propanol 
B) 2-Propanol BG D) 1-Propanol 

Q.7 Which enzyme i ne in fermentation of glucose 


C) Invertase 


, D) Diastase 
Q.8 f ethyl alcohol with concentrated H2SO« at 140°C gives 
‘ C) Alcohol 
B) Di D) Carboxylic acid 
Q.9 duce absolute alcohol (100%) from rectified spirit (95.6% alcohol), the 
ing 4.4% water must be removed by a drying agent such as 
alcium oxide C) Calcium carbonate 
B) Calcium chloride D) Carbon monoxide, 


Q.10 C,H,-SO,H —{22—> C,H,-OH + H,SO, choose the correct type for this reaction 


Warm 
from the following? 
A) Reduction C) Hydroxylation 
B) Oxidation D) Hydration 
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Q.11 Which of the following reactions is used for the production of alcohols on industrial 


scale? 
A) Hydrohalogenation of alkenes 


B) Hydration of alkenes 


Q.12_ Industrially water gas is converted into methanol by using 


A) CuO + ZnO 
B) AlO3 +ZnO 


C) Hydroxylation of alkenes 
D) Hydrogenation of alkenes 


C) CuO + Cr03 
D) ZnO. + Cr2 O3 


Q.13 Ethanol reacts with ammonia to form ethyl amine. The catalyst used for this 


reaction is 
_ A) ZnCh 
B) CsHsN 


C) ThO2 
D) CrO3 


catalyst(NUMS RC 2019) 


Q.14 An alcohol is converted into an aldehyde with same number of car atoms in the 


presence of K2CrO4/H2SOs. the alcohol is 
A) CH2C(CH)20H 
B) (CH3)3COH 


A) Oxidation 
B) Fermentation 


C) CH3CH2CH20 ¢ 
D) (CH3)2CHO! 


Q.15 Ethanol can be converted in to ethanoic acid by 
C) Hydrati 
D) Hy 


Q.16 Consider the following reaction 


What product (s) may be formed? 
A) CoHsCl, POCIs and HCI 


C2HsOH + @€I: 


sCl and HCI 


B) C2HsCl only C2HsCl and POCIs 
Q.17 Which one of the following groups 1 ated when HCl is formed by reaction of 
ethanol with phosphorus pe ri 
A) Amino group C) Halide group 
B) Hydroxyl group D) Hydride group 
Q.18 CH,—-CH, -OH+P ;-CH,Cl+ POCI, + HCl formation of HCl is test for 
the presence of ompound 
A) Alkyl gro C) Saturated alkyl group 
B) Hydro es D) Acid H* ion 
Q.19 Which on e following alcohol is indicated by formation of yellow crystals in 
C) Butanol 
| D) Proponal 


ill you distinguish between methan 
By lucas test 
By silver mirror test 
Q.21” Which one of the following is an appropri 
A) Formation of H20 
B) Release of H2 gas 


ol and ethanol? 

C) By oxidation 

D) By iodoform test 

ate indication of positive iodoform test? 
C) Brick red precipitate 

D) Yellow crystal 


Q.22 Distinction between ethanol and phenol can be ascertained by 


A) Lucas test 
B) Tollen’s test 
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| Q.23 When ethanol is warmed with ethanoic acid in the presence of strong acid catalyst, 
an ester ethyl ethanoate is formed 
~ CH3CH20H + CH3CO2H —> CH3CO2CH2CH3 


During this reaction 
A) Alcohol is reduced C) O-H bond in ethanol is broken 


B) O-H bond in ethanoic acid is broken © D) Acid is oxidized 
Q.24 C,H,OH + CH, -COOH — 2? what will be the exact product 


A) Diethy]! ether B) Methy! propyl! ether 
C) Ethyl acetate D) Butyl alcohol 
Q.25 Dehydration of ethanol at 180°C in the presence of conc-H2SOx gives 
A) Ethene C) Ethane 
B) Ethyne D) Ether ; 
OH 
Q.26 NO; NO, is named as A: 


NO, 


A) Nitro phenol 
B) Benzoic acid 
Q.27 Aqueous phenol decolorizes bromine water 


Q.28 The formula of omophenol is 


Oll | 
Co ok oO. 
B) : wy — -D) BF Br 
, 6- r 
@ 


: : Br 


A) C) of Br 
B Br ir 

Br OH 

, B) Br D) Br 
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Q.29 Which one of the following is an appropriate structure of product of bromination of 


henol? 
P ae 
Br 
> \Br 
A) B 
Lo 
ii 8, fe 
B) KY 


As 
Q.30 


IH 
No, No. coe 


ame of above compound? 


No, 
Which one of the following is an appro 


_A) 1,3,6 trinitrophenol artaric acid 
B).m-nitrophenol D) Picric acid 
Q.31 At 25°C with phenol 2-4 Dini s formed by the reaction of: 
A) (HNO3+H2S0O4) with be e C) NaOH with Benzene sulphonic acid 
B) (HNO3+H2SOs) with p D) Sodium phenoxide with HC] 
Q.32 Dissociation constan is 
A) 1.2 x 10°! CyiT2 10° 
By 1.pcto” D) 1.3 x 10°! 
Q.33 The phenoxi ei ore stable than ethoxide ion as 
A) Lone pair n atom overlaps with the delocalized z-bonding system in benzene 
B) Oxyge is directly bonded with benzene ring in phenoxide ion 
CorT. ve charge is localized on oxygen atom of phenoxide ion 
D egative charge is delocalized on oxygen som of ethoxide ion 
Q.34 & ty of phenol is due to its 
ure of Benzene C) Nang of phenoxide 
Double bond in benzene ring D) Hydroxyl group 
enol react with CH3COCI to give 
A) Acid C) Ester 
B) Aldehyde D) Ketone 
Q.36 Methanol is prepared from co and H2. The catalyst used for this reaction is. 
A) ZnO + CoO2 C) ZnO + Cr203 
B) ZnO + CuO D) ZnO + Ag2O 
Q.37 Which one of the following was used as one of the earliest antiseptic i 
disinfectant? 
A) Phenol ' C) Ethanol 
B) Ether D) Methanol 
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a 
Q.38 Which one of the following is NOT able to denature the ethanol? 


A) Methanol C) Pyridine 
B) Lactic acid D) Acetone 
Q.39 Reaction of alcohol with hydrogen chloride yields 
A) Ketone C) Aldehyde 
B) Carboxylic D) Ester 
Q.40 Sodium phenoxide on treating with hydrochloric acid yields: 
A) Benzene “€)Phénol 
B) Benzoic D) Benzaldehyde 
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EXPLANATORY NOTES» 


Denatured alcohol is poisonous to user methanol, acetone and pyridine all are poisonous 


H 


| 
io , R-@- 
R A? 


Secondary alcohol 


R 
| 
R 3: —OH 
R 
Tertiary alcohol 


CH, 


| 
CH, - CH-CH, - OH 
Iso-butyl alcohol 


Q.1 
compounds. 
Q.2. Absolute alcohol is pure ethanol. 
Boo: . 
OS C02 2088G 
Q.4 
H 
| 
R er -OH R- 
H 
Primary alcohol 
Q.5 
H 
| 
R i -OH 
Hs 
Primary alcohol 
Q.6 ; 
CH, 
| 
CH,-CH-CH hes 
to 
in both is hed to primary carbon. 
0.7 | © ‘ | 


OH | 


| 
CH, -CH-CH, -CH, 


2-Pentanol 
(2°-alcohol) 
oN; | 
CH, -CH-CH-CH, 
| 
OH 


3-Methyl-2-Butanol 
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CH, 
| 
CH,-C-CH;-OH | 
| 
CH, 


2,2-Dimethy]-1-propanol 


CH, 
| 
CH, -CH, -C-CH, 


OH 
2-Methy1-2-Butanol 
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Q.8 CH,—CH, -OH=“2==CH, =CH,+H,0 
At high temperature f -elimination is promoted. 
Q9 | 
CH, CH, 
| | 
CH, —-C=CH, +H,O S42. _, CH, -C-CH, 


Markownikoff's } 


Q.10 CH, =CH, +H,SO, ==CH, - CH, -SO,H—“2=cH, - CH, -OH+ iho. 
Q.11 Hydroxy alkane = Alcohol , 
Q.12 In CH3-CH2—OPO3H2. Dihydrogen phosphate is attached to an a 


, _ 


R—CH, —-OH +[O] 8224450 _, R _C_H+H, 


Alcohol Aldehyd 7 
Q.14 Tertiary alcohol do not undergo oxidatio c ey undergo f-elimination to give 
alkenes. ) 
H3 
ceo oy aureus : a +10 
H3 
Misia see Mei ik 
Q.15 The only primary alc e iodoform test is ethanol. 
 Q.16 -R-O- is an elec omeffi igs ae hence a strong nucleophile. 
Q.17 
oxidation 1 oxidation ; 
Cc HS") CH, -C-H—““““"- + CH, COOH 
Ethanol _ ethanoicacid 
: (X) 
CH,COOH + C,H,OH =“ CH, -C-OC,H, +H,0 
(X) ester 


(X) =Ethanoicacid 
Q.18 Methanol gets oxidized by acidified K2Cr207 but phenol does not. 
Q.19  K,Cr,0, +4H,SO, —>K,SO, +Cr(SO,), +4H,O+ 3[O] esterification. 
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Q.20 RCOOH + ROH—224:RCOOR’ + H,O 


Organic acid Alcohol Ester 
Q.21 -OH group of acid is replaced by RO” of alcohol giving SN reaction. So, bridge oxygen 


comes from alcohol. 
Q.22 


=o 


R -CH, ~OH Ss" > R — C-H —tn_, RCOOH O 
acl 


~H,0 


R 
ketone © 
: Tertiary Alcohol are not oxidized Oo 


Q.23. 2ROH+2Na——>2R-ONa+H, 


Q.24 Reaction of alcohol with PX; is nucleophihi titution reaction in which OH™ is 


replaced by X” and C—O bond is broke e order 3° > 2°> 1°. 
Q.25 | 
oxidation d 


Primary alcohhols —“““_, 


R’ 
| ik As 
R-CH-OH—"#"_ “C= O— ,RCOOH +R'COOH es 


oxidatio 


Secondary alcohols es 


Tertiary alcohols ——> idation 
Q.26 Zero a-hydrogen Gy ” is tertiary alcohol, hence it does not undergo oxidation. 


Q 27 Alkanol oxidati oxidation 


yde —““""-» Carboxylic acid 


aA B 
CnH2n0 CnH2nO2 
Q.28 2 2Na——>C,H,ONa +H, 


replaced by Na* by breaking O-H bond. 
~ CH, -CH, -OH—> NaO- CH, -CH, -ONa +H, 
Q.30 Esters give off particular flavours. : 
Isobuty! formate = Raspberry flavour. 
Iso-Butyl alcohol + Formic acid ==“ Jsobutyl formate. 
Q.31 Functional group of alkoxy alkanes (ethers) is alkano (alcohol) which reacts with 
alkanoic acids (carboxylic acids) to give esters (alkoxy alkanoate). 
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a ic 
R —-CH-OH +HO—R! == R -C-OR'+H,0 


Reaction shows breakage of O-H bond in alcohol at, 
Q.33 Low temperature favours formation of ethers by dehydration of alcohols, while high 
temperature favours B -elimination to form alkenes. 
Q.34 Tertiary carbocation > Secondary carbocation > Primary carbocation 


(CH, ), COH CH, + OH” 


C+ 
CH, ‘CH, ' 


Q.35 Ease of dehydration. « Number of f -hydrogens, tertiary alcohol ihe gee B- 
hydrogens. 


Q.36 Formation of alkene with greater alkyl substituents at C = C i favoured during 
dehydration. 
H x H 
c=¢ | CH, =¢ 
CH CH CH, —-CH, 


Q.37 on is fepiased by CI, hence reaction is nucleo itution. 
— 6 Q.38 
oH 
Br, r 
43Br, —> 43HBr_ 
eer. & 
2,4,6-TBP 


(White ppt) 


Q.39 


NO, 
+3HN 
Nitration of, 
Picricacid 
~ Q.40 be tested by bromine water test, as it gives white ppt of 2,4,6- 
phenol. 
SE + 2H0—No, =<, el + 2H,0 
Phenol o-Nitrophenol 


p- PS ee 


Se SCO 
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Q.42 ; 
OH OH 
Br. r 


+3Br, —> +3HBr 


Br 
2,4.6-TBP 
(White ppt) 
Q.43 Both alcohols and phenol do not give Tollen’s test, NaHCO; test and reaction wi 
. However, phenol reacts with Br2, to give white ppt but alcohol does not. 
Q.44 Phenol can be tested by bromine water test, as it gives white p 
Tribromophenol. ' 


Q.45 
Phenol reacts with alkalis to form salts e-g; 


OH 


Q.46 


flodoform 
Lec Ste + in eel a ae 
a 


Hence, Na-metal cannot 
Q.47_ Esterification is 
Phenol is more a e to resonance in phenoxide, then comes water and alcohol is is 
able alkoxide ion. 


n O- and benzene ring gives C—O bond a double bond characters that 


cohol that gives stable alkoxide ion are more acidic. stability order of R-O’. 
,O >C,H,-O >C,H,O° >C,H,O" 
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STRUCTURE OF ALDEHYDE AND KETONES 
Q.1 The clear fact for the structural difference between aldehyde and ketone is 
A) A ketone has one R group attached on carbony! group 


B) An aldehyde has two R groups attached on carbony! group 
C) Analdehyde has one R and a ketone has two R groups attached to carbonyl group 


D) Both “A” and “C” . 
Q.2 General formula of aldehyde is 


A) CnH2nO C) CnHan 
B) CyH2,OH D) CnHan+2 


Q.3. Which of the following is true regarding an aldehyde? As 


A) Contains carbonyl! carbon within carbon chain 

B) Contains carbonyl oxygen within carbon chain 

C) Contains carbony! group within carbon chain © 
D) Contains carbonyl carbon at terminal of carbon chai 

Q.4 Select the incorrect option regarding formaldehyd 
A) Both have same molecular geometry 
B) Both contains sp*-hybridized carbon atom 
C) Both belong to carbonyl compounds 
D) Both have same general molecul 


Q.5 The incorrect statement regardi compounds is 
A) Both have general formula C) Both have general formula RCOR 
B) Both have general formula R D) Both B) and C) 

Q.6 Carbonyl group is bonde in ketones 
A) sp’-hybridized ox tom C) Only one hydrogen atom 


B) Only one carbon a D) At least two carbon atoms 


Q.7 s carbonyl carbon is bonded to 
igh single bond C) Oxygen atom through peptide bond 
rough pi-bond D) Oxygen atom through a double bond 

Q.8 following is correct statement regarding carbonyl compounds 

A | carbon contain no lone pair =C) Carbonyl oxygen contains two lone pair 

bony! group contains two lone pairs. D) All of these 

Q.9 anar trigonal geometry is associated with 

A) Formaldehyde C) Crotanaldehyde 

B) Acetaldehyde D) Butyraldehyde 
Q.10 Which of the following is unsymmetrical ketone 

A) (CH3)2CO C) C3H7COCH2CH2CH3 

B) CoHsOC2Hs D) C2oHsCO(CH2)2CH3 
Q.11 Which one is aldehyde 

A) Benzaldehyde C) Crotonaldehyde 


B) Ethanal ’ D) All of these 
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Q.12 


Q.13 


Q.14 


Q.15 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.24 


Q.25_ 


PREPARATION OF ALDEHYDES AND KETONES 


Which of the following can be used for the oxidative preparation of aldehydes from alcohols 
A) Pt-asbestos C) FeO and Mo203 

B) NazCr207 and H2SO4 D) All of these 

Which of the following compound is oxidized to get methyl ethyl ketone 

A) 2-Propanol C) 1-Butanol 

B) 2-Butanol D) Tertiary butyl alcohol 

Formation of acetaldehyde by ethanol is known as 

A) Reduction C) Substitution 

B) Oxidation D) Elimination O 
Formaldehyde is prepared by passing and air over platifiize stos 
catalyst at 300°C © 

A) Formalin vapour . C) Acetone vapour 

B) Ethanol vapour D) Methanol vap & 

Air oxidation of methanol vapour is achieved on passing at 300°C to 
get formalin 

A) Platinized asbestos C) Coppe 

B) Nickel ) 


Acidified sodium dichromate oxidizes ethanoléo 
A) Molecular oxygen 
B) Nascent oxygen 
Methanol vapours can be oxidized to m 
A) FeO and Mo2Q;3 catalyst at 500° 


ith molecular oxygen by using 
latinized asbestos at 300°C 


B) Silver catalyst at 500°C D) All of these 
Which of the following is tru oxidation of an ethanol to an ethanal 
A) — CH; is oxidized to Cl C) — OH is oxidized to -CO group 
B) > CHz2 is oxidized to — g D)— CH20H is oxidized to -CHO 
During the oxidatio l rimary alcohols, _is oxidized to aldehydic group 
A) -OH C) -CH2-OH 
B) -CH3 D) None of these 
; 100,80, H-[x] X is 


ery éfoup C) A carbonyl] group 


B)A roxy | group D) A carboxyl group 
eetaldehyde is purified by which method when prepared by alcohol in laboratory 

$Olidification C) Chromatography 

Xe- distillation : D) Steam distillation 


C) Butanal 

D) All of the above 
REACTION OF ALDEHYDES AND KETONES 
Formation of yellow or orange/red precipitates with 2, 4-DNPH refers to the 
identification of 


A) Aldehydes ‘C) Ketones 

B) Pure alcohols only D) Both A) and C) 
The reduction of a ketone using NaBH, gives: _ 

A) Primary alcohol C) Secondary alcohol 
B) Tertiary alcohol D) Phenol 
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Q.26 


Q.27 


Q.28 


Q.29 


Q.30 
Q.31 
Q.32 


Q.33 


Q.34 
Q.35 


Q.36 


Q.3% 


Q.38 


Addition of HCN to acetaldehyde in the presence of dilute mineral acid and sodium 


cyanide forms , 

A) Formaldehyde cyanohydrin C) Acetaldehyde cyanohydrin 

B) Acetone cyanohydrins D) Butanone cyanohydrin 

What will be the product in following reaction? 

CH3CH = CHCH2 COCH3 —““">? 

A) CH3CH2CH2CH2COCH3 C) CH3CH = CHCH2CH(OH)CH3 

B) CH3CH2CH2CH2CH(OH)CH3 D) All of these 

Which of the following has maximum reactivity in nucleophilic addition reactions? 

A) Formaldehyde C) Propanone 

B) Acetaldehyde D f these . 

X+2,4-DNPH —> = CHEN wy ee , the Xpwill be? 
NO, 

A) CH3COCH3 C) HCHO 

B) CH3CHO D) C2HsOCH3.5 

Formation of cyanohydrin form an aldehyde is an example of 

A) Nucleophilic substitution C) Electrophilic. addition 

B) Nucleophilic addition D) Ele¢trophillic substitution 

Reducing agent which attack carbonyl compound in NaBHs is 

A) H CH 

B) H* “Dy Hp 

Catalytic reduction of acetone will produte » 

A) Methyl alcohol on _ JC) Isopropyl! alcohol 

B) Ethyl! alcohol ’D) Neopenty! alcohol 


For which one of the following pairs of Nfl P can be distinguished by means of 
Tollen’s tests. Os 

A) HCHO and CH3CHOm, * is a. C) CH3COCH3 and CH3COCH2CHs3 

B) CH3CHO and CH3COCH3% D) CH3COOH and CH3COCH3 

Which substance does not. oxidize easily 

A) CH3CH2CHO “we C) HCHO 

B) CH3CHO “) ae D) CH3COCH3 

Which one f.the following set of compounds oxidize aldehydes as well as ketones 

A) CuSOitst NaOH + Citric acid C) AgNO3 + NH4OH 

B) CuSQ, + NaOH + Tartaric acid D) K2Cr207 + Conc. H2SO4 


An aldehyde when boiled with Fehling solution gives brick red precipitate, red 
(colouni is due to 
A) Ag” . C) Cupric oxide 
“B)\Cuprous oxide D) Sodium carboxylate 
Strongest reducing agent that can reduce the Tollen’s reagent is 
A) HCHO 2) ip ail 
B) CH3CHO D) CH3COCH3 
Which of the following carbonyl compound can give aliphatic, saturated alcohol 
using NaBHa 
A) Acetophenone C) Benzaldehyde 
B) 2-Butene, 2-ol D) 3-Methyl 2-pentanone 
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Q.39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Mixture of air and methanol can form a compound that reacts with Fehling’s 
solution if mixture is passed over copper heated at 


A) 500°C C) 300°C 
B) 100°C D) 25°C 
Acetaldehyde gives which salt by reacting with ammonical silver nitrate 
A) Sodium acetate C) Ammonium acetate 
B) No salt formed D) Silver chloride 
Which of the following pair cannot be distinguished by haloform test 
A) Ketons from methy! ketons C) Acetaldehyde from aldehydes 
B) Methanol from alkanols D) 2-Propanol from 1-propanol 
R R 
H 

X and Y in this reaction are respectively 
A) —NH2 and -CHO C) -CHO and 4NiH2 
B) > C =O and -NH2 D) —-CH2OH,andsNA> 
Formalin is °% solution of formaldehyde in water 
A) 10% C) 20%, 
B) 40% DY60% 
Which of the following carbonyl compounds shows rapid reaction with sodium 
nitroprusside > AD 
A) Formaldehyde “C) Acetaldehyde 
B) Benzaldehyde €& WW ND) Acetone 
Cannizzaro’s reaction is not given by 
A) Formaldehyde € C) Acetaldehyde 
B) Benzaldehyde $ D) Trimethy] acetaldehyde 
Which of the following do not give aldol condensation reactions 
A) Formaldehyde \\"j}>~ C) Acetaldehyde 
B) Diemthyl ket6fie_ D) Propionaldehyde 
Which of the following will not give addition reaction with NaHSO3 
A) HCHO™) “ C) CH3CHO 
B) CH3-CHg-CHO ’ VD) CH.CH;=On 
Foftaldél condensation the conditions necessary 

. Aa C)a-H 

“SB)Basic medium D) All of these 

- Which of the following does not give aldol condensation 

» >A) Methanal C) Ethanal 

B) Propanone D) 2-pentanone 


0.50 
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Which of the following compound can be used for the separation of ethanal from the 
mixture of ethanal and ethanol 


A) NaHSO3 C) HCN 
B) NH2NH? D) Aldol 
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PAST PAPERS QUESTIONS 
Q.1 Which of the following compounds belong to homologous series of aldehydes 


° i 
A) rs | ©) H-C-NH, 
i 
a coal soit. ape 
) H-C_H ) H-C-OC,H, 


Q.2. What is the structure of alcohol which on oxidation with acidified NasCr207 gives 
CoHs-CO-CH3. 


A) <O» CHOHCH, C) (O)-enict.0n 


CH, 


©; f 
On (Oy “Cir 
8) CH, » on 


Q.3 Which of the following is the structure of a ketone? 
- O 


O 
A) I C) iy 
CH, -C-OH wee — NH, 
O O 
B) | D) | 
CH, —C-CH, CH, -C-Cl 
i 
Q.4 H—C—H 42> 
Which one of the following is IUPAC name of the above given structure? 
A) Proopanaldehyde (, C) Acetaldehyde 
B) Methanone . D) Methanal 
Q.5  Hybridization@f,carb6én in —CHO group is 
A) sp C) sp’ 
B) sp? D) dsp 


Q.6 Dry distillation of mixture of calcium salts of acetic acid and formic acid results into 
formation of 


A)Acetaldehyde C) Calcium acetate 
B) Formaldehyde D) Sodium acetate 
Q.7  Naz€r207, what the product will be, when secondary alcohols are oxidized in same 
conditions? 
A) Alkenes C) Alkyl! halides 
B) Alkynes ’ D) Ketones 
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‘Q.8 


Q9 


Q.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


A student mixed ethyl alcohol with small amount of sodium dichromate and added 
it to the hot solution of dilute sulphuric acid. A vigorous reaction took place. He 
distilled the product formed immediately. What was the product? 


A) Acetone C) Dimethy] ether 
B) Acetic acid | - D) Acetaldehyde 
In the reaction, “?” represents which one of the following products: 
Primary Alcohol +[O] o> —— *__l°]_, Carboxylic Acid 
A) Ketone C) Formic acid 
B) Aldehyde D) Ether 
2-propanal on Oxidation gives ; 
A) Aldehyde C) Carboxylic Acid 
B) Ketone D) Alcohol 
Why is it necessary to distill aldehyde formed from oxid imary alcohol 
through acidified per dichromate (VI) solution or acidifie m dichromate (VI) 
solution? 


A) Aldehyde formed is unstable and decompose back tojoriginal precursor i.e. primary 
alcohol . 


B) Aldehyde formed may react with primary alco original reactant 
C) Aldehyde may be oxidized further to a ket 
D) Aldehyde formed may be oxidized fur boxylic acid 


Ketones can be made by oxidatio 
A) Primary Alcohols C) Secondary Alcohols 
B) Tertiary Alcohols & D) Aldehydes 


Select the reagent X fro ing choices for this conversation; 
CH ;CH(OH) )CH( CH H,COCH( (CH;) 


A) Acidified ea hor C) Eee Potassium hydroxide ~ 
B) Acidified Po hromate (V1) D) Acidified Oxalic acid 
Which mec nism 0 eaction is shown by carbonyl compounds? 
itution C) Free radical substitution 
dition D) Nucleophilic addition 


Se 
r= n—v Ono, C—=N—N NO, 
na | Ha | 
i Gy. H NO 
ae eh 
C=N—N—C)—NO. Ea No. 
cH | cn Peyt. 
B)°™ H D)~"" H NO, 
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Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Q.21 


Q.22 


Q.23 


When acetaldehyde reacts with 2,4-dinitrophenylhydrazine (2,4-DNPH), which one 
of the following products is formed 


NO, 
CH, Clk. | 
‘c=N-NH-O)- NO, > C=N-NH NO, 
ue. ‘ 
A) H Cc) CH, es 
CH, NO, CH, > 
‘C=N-NH O-no. \C=N-NH 46)-no, 
B) H D) H 
R-CH=N-NH-C,H,(NO,), It is a general formula of O 
A) 2,4 Dinitropheny! hydrazine ~ C) Phenyl hydrazone 
B) 1,3 Dinitropheny! hydrazone D) 2,4 Dinitropheny! hydrazi 
Which one of the following test is given by both aldehyde and ketone? 
A) Silver mirror test C) 2,4 DNPH test » 
B) Fehling’s solution test D) Benedict’s solut 
The reaction of aldehydes and ketones with ammonia d tive G-NH2 to form 


\ 

compounds containing the group : =N-G and 
reaction. 
A) Nucleophilic addition’ 
B)Nucleophilic substitution 

Both aldehyde and ketones give 


A) Tollen’s Test 
B) 2,4-DNPH test 
OH 


| B® < 
HCHO + HCN —~>H the above reaction nucleophile is 
A) CN C) HCl 


D) OH” 
cts.with HCN (NaCN + HCl) to give a compound 


hilic addition 
ion Elimination 


Benedict’s solution test 
) Sodium nitroprusside test 


C) CH NeN 


O 
: Dp) CH, ~C ~ CN 
For the reaction: x 


a vais 
2+HCN —Base , ER 

CH; CN 
A) CoHsCOCH3 C)CH3COCH; 
B) CoHsCH(CH3)OH D) C:HsCH2CHO 


i 
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Q.24 


Q.25 


" Q.26 


Q.27 


Q.28 
Q.29 


Q.30 


Q31 


Q.32 


Q.33 
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Ethanal reacts with HCN to form cyanohydrin. It is an example of 


A) Nucleophilic addition C) Electrophilic substitution 
B) Electrophilic addition D) Nucleophilic substitution 


What will be the product 


CH, 

CH, 
CH,, /OH 
A) Cu,” SCN 
CH,, /OH 
B) H% SCN 


IN 
C=0+HCN 
/ 


f the reaction given below? 


NaCN/HCl 


——_— Y 


CH. JOH 
C 


C) CH,” NCN 


D) CH \NH, 


Both aldehydes and ketones are planer to the neighborhoodsiof carbonyl 


\ ; 
(e=0) group. Which one of the following bonds is distorted towards the oxygen 


atoms? 
A) m bond of C and O 
B) Sigma bond of C and H 


© Sigma bond of C and O 
DY Sigma bond of C and C 


Which type of reaction takes place whena ‘carbonyl compound is treated with a 


mixture of NaCN and an acid? - 
A) Electrophilic addition reaction 

B) Displacement reaction 

Carbonyl group undergo 

A) Electrophilic addition reaction 

B) Electrophilic substitution teaction 


Which reagenti#responsible for the conv 


A) NaAlHy 
B) NaBH, 


C) Nucleophilic addition reaction 
D) Substitution reaction 


C) Nucleophilic addition reaction 
D) Nucleophilic substitution reaction 


ersion of ketone to secondary alcohol: 


C)Al 


Which ofthe following compounds will give a secondary alcohol after reaction with 


NaBHi2,) ~ 
A), CH,COCH, 


‘B)\CH,CH,COOH 


Brick red precipitate are formed when aldehyde reacts with 


‘A) Sodium borohydride 
B) Sodium bisulphate 
Consider the following reaction: 


C) CH,CH,CHO 
D) CH,COOCH, 


C) Fehling solution 
D) Formaldehyde 


R-CHO + 2[Ag(NH3))2]}0H ——> RCOONHs + 2Ag + 2NH3 + H20 
this reaction represents which of the following tests 


A) Fehling test 
B) Ninhydrin test 


C) Benedict test 
D) Tollen’s test 


To distinguish aldehyde from ketone which solution is used 


A) Alkaline solution 
B) Fehling’s solution — 
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D) A solution containing acid only 
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Q.34 Which one of the following reagents is used to se ly between aldehydes and 


_ ketones? 
A) Tollen’s reagent ; C) Bromine 
B) 2,4-DNPH D) Alkaline iodine 
Q.35 Which of the following will give a positive test with Tollen’s reagent? 
A) Tertiary Alcohols C) Ketones 
B) Aldehydes D) Carboxylic Acids 


Q.36 Identification test for functional groups of organic compounds are associated wit 


specific observations. Tollen’s reagent is ammonical silver nitrate solution, y i 
used for the identification of a functional group X with an observation O. Id ntify 


and O. 
A) X= Aldehyde O = Red precipitate B) X = Aldehyde O = Sivern or 
C) X = Ketone O = Silver mirror D) X = Ketone O = Gre ci 


Q.37 lodoform test will not be positive with 


| 
‘A) CH, - CH, -C-CH, -CH, ©) GHsOH C 
O 


| 
B) CH, -CH, -C-CH, D) 


Q.38 Which group gives a yellow precipitate of tri ne when warmed with 
alkaline aqueous iodine? 


A) An amide group, CH, me bw gQ 


B) Ethyl ketone group, CI 
C) A primary alcohol op CH3CH2CH20H 


Pp 
1 
D) Methyl ket uf CH,-C- 


Q.39 Identify t ound, which give iodoform test: 
A) Met C) 3- Hexanol 
Me ne D) Propionaldehyde 
Q.40 Which e following compounds will produce a yellow precipitate with l 
ed in NaOH aq)? 
“OOCH2CH2 : C) CH3CH2CO CH3 
B) CH30H D) CH3CH2CHO 
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“EXPLANATORY qoTes) 


Q.1 The structural formula of aldehyde is R I _y and that of ketone is R I _R 


Q.2. General formula of saturated aliphatic aldehydes is CnH2nO so answer isA 


| I 
0.3 H-C—H. H,C—C—H, H,C—CH, — C-H 
in the all the given examples of aldehydes, the carbonyl] carbon is at position lor at th 


terminal of carbon chain 
Q.4 O 
CH, Sieg CH-CH.— Pan: CH, Bei hoas —CH, : j 
In all the given examples of ketones, the carbonyl carbon i is within carbOn c 
.- sp ea 
ee "a 
1 emai H ce e oH © 
2D 
Formaldehyde gcciaaennts 
In formaldehyde both the carbonyl carbon and carbo gen atoms are sp” hybridized 
while in acetaldehyde one carbon atom is sp’ hyb 


Q5 


So, formaldehyde is planar trigonal while e is planar trigonal at C#1 and 
tetrahedral at C#2. Therefore both for ~and acetaldehyde don’t have same 
molecular geometry 

Q.6 Carbonyl compounds include alde tones. Aldehydes have structural formula 


| a 
r—l-H while ketones hav R or r—U—R’ Therefore both aldehydes and 
tural formula 


ketones don’t have same : 
O 
Q.7 In aldehydes the str mula is r—tun in which R can be.a hydrogen atom is 


true for H® while R is an alkyl group and its true for 


Il 
or A,6— CH, — CH, 


Q.8 
to two alkyl groups means to C atoms 
Q.9 stly in saturated and aliphatic carbony! compounds the carbonyl! carbon is bonded to 
one or two sp hybridized carbon atoms through single bond (sigma bond) nis it is also 
attached to sp” hybridized oxygen atom through a double bond 
3 


5 


ch, —bcn, cH-C-H 


sp osp 
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Q.10 


Q.11 
Q.12 


Q.13 


Q.14 


Q.15 
Q.16 


Q.17 


Q.18 


Q.19 


Q.23 


_2HCHO+0, Pe dshertas_y 


The unsymmetrical KERNS have two different alkyl groups on either side of carbonyl 


group like CH:—CH Dies —CH,—CH, 
All compounds have —CHO group. Therefore all the compounds are aldehydes 
2CH,OH+0, 0M _» 2HCHO+2H, O 


2CH,OH+O, —** » 2HCHO+2H,0 


300°C 


CH, -CH, -OH+[0] 476-9 CH, CHO + H,O 


H,SO 


FeO, Mo203 and Pt-asbestos are catalysts used for air oxidation of vot nen 


while NaxCroO7 + H2SO4 combination is used for the production of n oxygen 


which is used to oxidize alcohols to carbonyl compounds. 
Methyl! ethyl ketone is a 4-C ketone. So, it sae a 4-C secondary aioig 


OH) 
H,c—cH-CH-CH,+ [O] "+ CH=CH, sa ® 


H.SO, 


CH, - CH, -OH + [0] “#2 CH, - CHO es 
This reaction is involving oxidation of ethanol © 
2CH,OH,,)+ O./,) ness _» 2HCHO,,) + 2H,0. 

2CH,OH + 0, —MHAssien"_, 2HCHO + 

Na,Cr,0,+4H,SO, —> Na,SO,+Cr, ( ,0+3[0] 

3C,H ,OH+3[0]|—3CH, CHO+ 


10,0, or 
2HCHO+O0, —HONuGertt 5 2 


300°C 


H,C-|CH, - OH}[ 
See ae H,C-|CHO}+H,0 


Primary alcohol Aldehyde group 


+[0]—%36s_5 H -[CHO]+H,0 


H,SO 


Aldehyde group 
g the oxidation of ethanol to get a acetaldehyde, acetaldehyde is immediately 
istilled off to avoid its oxidation. This distillate (mixture of ethanol, water and 
acetaldehyde) is then condensed. To get pure acetaldehyde, it is redistilled 
Isobuty! alcohol is primary alcohol 
CH, CH, 


NaCr.O. 


H,C—CH —CH—OH + [0] =a H.C—CH—CHO: 
2-Methyl propanal 


ip Oe Se eee See 
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Q.24 The aldehydes and ketones give yellow or orange colour crystals (2,4- 
dinitrophenylhydrozone) 


R 
Y= +N —NH—C,H,(NO,), ——> "\c=en- —NH—C,H,(NO,), + H,O 
H 


Yellow or Orange 


Ch ptmd 14-A 


R 
C=O) + [HLNJ=NH-C,H (NO), —> on NH—C,H,(NO,), + H,0 
R 


Yellow or Orange 
Q.25 The reduction of any ketone = NaBHy, LiAIH4 or H2(in presence of Ni / 
catalyst) produces secondary alcohol > C = O is reduced to > CH — OH 


R 
C=O To, XCHEOH 


Q.26 When HCN is added to any carbony! compound it produces an ad Ans Senin both 
—CN group and —OH group attached to one carbon, called ra 


R—-—CHO + HCN—“_5R — CH(OH)( 


=H. 

Q.27 NaBHs, can reduce >C = O group to >CH-OH group a“ 
koe uct hae =a will remain intact. 

H,C—HC= 


LC HC= - ‘C= NaBH, 
HO 


H,C 


Ce >C=C<., So, .in 


Q.28 


Reactivity of carbony! compound « 
Reactivity of carbonyl compound « 


Reactivity of carbonyl compou 


Reactivity order: 
Aldehyde > Ketone 
Small aldehyde > 


symmetrical ketone 
e / ketone > aromatic aldehyde / ketone 
Q.29 i because 2,4 dinitrophenylhydrazone contains two —CH3 groups. 


\IC= 0 + [H.NJ—NH-C,H,No,), CEN - NH—C,H\NO,),+ H.0 
H,C 


Q.30 The formation of cyanohydrin i is achieved by addition of HCN to carbonyl compounds. 
As this addition is initiated by the attack of —CN~ to carbonyl carbon of carbonyl - 
compound. Therefore, it is a nucleophilic addition reaction. 
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Q.31 
NaBH, —— Na’* + BH, 


BH, —>BH, +H” 
H” is reducing agent because it reduces carbony]! carbon of carbonyl compound. 


R R 
we Sce4h.2— HL-0 
R 
Q.32 Acetone is a 3-C ‘apne On reduction; mS ey produce a 3-C secondary alcohol. 
+ ' SCH=0n O 
H,C 


. Isopropyl alcohol / 2-Propanol 
Q.33 All the aliphatic aldehydes gives positive test (silver mirror formatioson t er side of 


test tube) while ketones don’t. So, any aliphatic aldehyde can istinguished from 
| ketones by Tollen’s test. 
Q34 
Reactivity of carbonyl compound at © 
# of R groups 


1 
Size of R.gro 


# © 
Reactivity order: S 
Aldehyde > Ketone 
Small aldehyde > large wh 
Small ketone >large keto 


Unsymetrical keton trical ketone © 
Aliphatic aldehyde / > aromatic aldehyde / ketone 
Q.35 A, B, C areémi o&idizing agent, so they can oxidize aldehydes only (due to high’ 
‘reactivity e) but not ketones but the combination of K2Cr2O7 and H2SQx 
produces oxygen which is very strong oxidizing agent. So, it can oxidize both 
d ketones. 
solution is alkaline solution containing cupric tartarate complex ion. This 
ic ion reduced to brick red coloured cuprous oxide (Cu20) by an aliphatic aldehyde. 
Q. tic aldehydes are reactive than aromatic aldehydes and ketones so, a small 
hatic aldehyde can reduce Tollen’s reagent 


Q.38 3-Methyl-2-pentanone gives 3-Methyl-2-pentanol on reduction with NaBH, 
~ CH3CH2CH(CH3)COCH3 —“» CH3sCH2CH(CH3)CH(OH)CH3 
Q.39 2HCHO+O, are > 3CH,OH +2H,0O 


Reactivity of carbonyl compound « 


Reactivity of carbonyl compound oc 


Q.40 CH,CHO+2[ Ag(NH,), ]OH —>CH,COONH,+2Ag+2NH,+H,0 
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Q.41 


Q.42 
Q.43 
Q.44 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


bisulphite to form a crystalline white 
not react with NaHSOs3. 
SeSSi 


Ethanol out of all primary alcohols, 2-alkanols out of all secondary alcohols, 
acetaldehyde out of all aldehydes and methyl ketone out of all ketones gives haloforms 


test 


Methanol cannot give this test 


ez EN ees, =N-c +H.O 


Formalin contains 40% formaldehyde, 8% methanol and 52% water. 

Ketones produce a wine red or orange red colour on adding we sodium nitroprusside 
solution dropwise. Aldehydes don not give this test. 

Aldehydes that have no a-hydrogen atoms undergo cannizza’ n. bance nna 
possess a-hydrogen therefore it does not give Cannizzaro’ =a 


maldehyde has no a-hydrogen 


Aldehydes and ketones possessing a-hydrogen ato a cold dilute solution of 
an alkali to form addition products known as oe 


therefore it does not give aldol condensati 
Aldehydes and small methyl ketone a saturated aqueous solution of sodium 
ate of sodium bisulphite adduct. Alcohols do 


Aldehydes and ketone a-hydrogen atoms react with a cold dilute solution of 


an alkali.to form addition products known as aldols. ; 
Aldehydes and ketones’ possessing a-hydrogen atoms react with a cold dilute solution of 
an alkali addition products known as aldols. Methanol has no a-hydrogen 


there 1 s not give aldol condensation reaction. 


1. 7 \OH O 

Saf | 

C + HC] ——4—, CH;\—C—H + NaCl + H,O + SO, 
H/ \SO,Na 
Bisulphite addition product Acetaldehyde 


This reaction is used for the separation and purification of carbonyl compounds from 


-non-carbonyl compounds such as alcohols. 


i SOT 
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CLASSIFICATION AND PHYSICAL PROPERTIES OF CARBOXYLIC ACIDS 


Q.1. General formula for carboxylic acid is 


A) CnH2n03 C) CnHnO2 
B) CnH2nO2 D) CnH2nO 
Q.2. Which of the following is an unsaturated carboxylic acid 
A) Malonic acid C) Oxalic acid 
B) Succinic acid D) Maleic acid 
Q.3 Acetic acid exists as dimer in benzene due to 
A) Presence of hydrogen at « -carbon C) Condensation rea¢tion 
B) Presence of carboxylic group D) Hydrogen bonding 
Q.4 Anacid with unpleasant smell | 
A) Formic acid C) Aceti¢acid 
B) Propionic acid D) Butyriejacid 
Q.5 Glacial acetic acid at low temperature is a 
A) Semi solid C)ilce hike solid 
B) Viscous liquid BD) Dilute liquids 
Q.6 Which of the following is unsaturated aliphatic organic acid 
A) Maleic acid C) Terephthalic acid 
B) Phthalic acid D) Adipic acid’ 
Q.7. Which one is carboxylicacid 
A) Carbolic: acid C) Picric Acid 
B) Carbonic Acid, D) Palmitic acid 


PREPARATIONS AND REACTIONS OF CARBOXYLIC ACIDS 
Q.8 Organic acid which’cannot obtained by hydrolysis of fats 


A) Succinitpaeid C) Acetic acid 
B) Butyrie acid D) Propionic acid 
Q.9 Byvoxidation of which compound carboxylic acid cannot be obtained. 
A),2-Methyl-2-propanol C) 1-Butanol 
B) 2-Butanol D) 2-Propanol 


Q,10, “A compound is oxidized to x, by further oxidation of x if resulting compound is 
butyric acid, starting compound can be: 


A) Butanol C) Butanoic acid 
B) Butanone D) All of these 
Q.11 Alkane nitriles on boiling with which type of acid gives organic acids 
A) Organic C) Phenol 
B) Alcohol D) Mineral acids 
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Q.12 If ethanoic acid is to be prepared by hydrolysis of alkane nitriles, which of the 
following can be the reagent to be hydrolyzed 


A) CH3CN C) CH3CH2CN 
B) HCN D) NaCN + HCl 
Q.13 Hydrolysis of CHsCH2CN will synthesize 
A) Ethanoic acid C) Propanoic acid 
B) Methanoic acid -D) Glutamic acid 
Q.14 Alkane nitriles can be prepared by treating alkyl halide with 
A) Alcohol C) Alcoholic potassium cyanide 
B) Potassium cyanide D) Water O 
Q.15 Ethanoic acid can be prepared by hydrolysis of 
A) Methy! chloride C) Ethane nitrile 
B) Ethanol D) Ethyl! chloride A? 
Q.16 Propanoic acid is produced from on acidic hydrol 
A) 1-propanol | C) Isopropy! cy tA V 
B) n-propyl cyanide alt fe D) Ethyl cyani 


Q.17 CH sCN+H ,0—">A—5>CH, COOH. Predic 


A) CH3CH)NH or 
) CH3CH2NH2 _NH, 
O O 
eel | 
NH,-—C-—NH, CH,-C-—OH 
Q.18 Hydrolysis of ethane nitrile i of HCI produces carboxylic acid. Identify 
the by product produced in ion 
A) NH4NO3 C) (NH4)2SO4 


_-B) NHC! D) All of these 
Q.19 Potassium carbonat omposed by acetic acid and release a gas, the nature of 
gas is e 


A) Basic C) Neutral 


B) Acidic D) Unpredictable 
Q.20 i of carboxylic acids is active for reaction with alkali metal carbonates? 
C) Carbonyl! group 
lgroup . D) Carboxylic group 
Q.2 reaction can be used in artificial juices formation with carboxylic acids 
ydration C) Esterification 
B) Hydrolysis . D) Salt formation 
Q.22 The addition of ethy! alcohol in protonated acetic acid is 
A) Electrophilic substitution C) Nucleophilic addition 
B) Nucleophilic substitution D) Oxidation 
Q.23 Benzyl alcohol and acetic acid give a compound with fragrance 
A) Banana C) Pineapple 


B) Apricot D) Jasmine 
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Q.24 


Q.25 


Q.27 


Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.35 


Q.36 


Ammonium acetate converts to acetamide by . 


A) Cooling “s ‘ C) Heating 

B) Dehydration D) Both B and C 
Which of the following represent acid amide 

A) CH3COONH4 C) CH3COCI 

B) CH3CN D) CH3CONH2 


Which sequence of groups replace OH of carboxylic acid to halides, esters and 


amides respectively 


A) OH, X, NH2 C) X, OR, NH2 


B) NH2,H, X D) X, OR, NO2 
Which gas release during acid halide formation with the help of thion idé and 
carboxylic acid 


A) CO2 C) NO 
B) SO2 D) SO3 
Which of the following can be the reagent to produce acetyl chloride from ethanoic acid 


A) SOCl2 C) PCls 

B) NaCl D) Both “A” one 

During the formation of an acid amide from ethanoic acid) what actually happens 
A) Displacement of the —H from the acid by —Cl 

B) Displacement of the -OH from the acid by 

C) Attachment of -NH2 with the carbony! 

D) Displacement of the —H from the aci 


Carboxylic acids react with activ a, K, Ca and Mg) to form their salt and 
A) H20 \) C) CO: only 

B) H20 and CO2 D) H2 gas 

Which pair can be use nt for the preparation of acetyl chloride 

A) CH3COOH, HCl C) CH3COOH, PCls 


B) CH3COOH, SO D) Both “B” and “C” 
For producin c acid derivative. The reaction of nucleophile to carboxy] 


a 
group is alwa ed by displacement of 
A) -COO ou C)-OH group 


B) Hat & D) OR 
i nt is incorrect about formation of ester 


sters are used as artificial flavours 


D) Ester are formed in the presence of NaOH 

hich ester is used as orange flav our 
A) Amy] acetate C) Octyl acetate 
B) Benzyl acetate | D) Isobuty! formate 
Esters are 
A) Acidic C) Neutral 
B) Basic D) None of these 
The work of concentrated H2SOs in esterification process is as 
A) Dehydrating agent and catalyst C) Hydrolyzing agent 
B) Dehydrating agent , D) Catalyst 
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Q.37. Acetyl chloride is soluble in which solvent 


A) Water . C) Ether 
B) Acetone D) Both ‘A’ and ‘*B’ 
Q.38 Which of the following is not an example of electrophilic substitution reaction 
A) Reaction of CH3COOH with Na C) Reaction of CH;3COOH with NaHCO3 


B) Reaction of CH3COOH with NazCO3 _—D) Reaction of CH3COOH with PCls 
Q.39 Identify reversible reaction among the following 


A) Esterification C) Acid Halide formation 
B) Acid Amide formation D) Acid anhydride formation 
Q.40 During formation of acid halide, -OH of carboxylic acid is replaced by 
A) -NH2 C) (CO)20< 
B) -OR D) -X 
Q.41 Ethyl butyrate is an ester formed by combination of and butyric acid 
A) Ethyl alcohol C) Propy! alcohol , 
B) Buty! alcohol D) Methy! alcohol 
Q.42 By product produced during hydrolysis of alkane nitrile ingbasie, medium is 
A) NH3 C) (NH4)2S04 
B) NH4Cl D) NH4NOx 2s 
Q.43° Which of the following bond undergoes cleavage When) earboxylic acid reacts with 
Na 
A) C-O Chg 
B)O-H D) Re 


Q.44. 2CH,COOH + xCa— > Ca(OCOCH, )f + H,O. Calculate value of “x”. 


ACIDIC STRENGTH AND REACTIVITY OF DERIVATIVES 
‘Which of the following carboxy acid derivative is least reactive? 


A) Acyl halide > C) Acid anhydride 
B) Acid amide ”_. % D) Ester 

Q.46 The stronger acid among { the following is 
A) Clz3CCOOH,.. ‘ R C) CICH2COOH 
B) ChCHCOOH D) CH3COOH 


Q.47 The strength of the organic acids and chloro substituted acids is measured by pKa 
scale such that smaller value of pKa corresponds to 


A) Stronger acid C) Weaker acid 
B) Mild acid D) Very weak acid 

Q.48 Identify strongest acid among the following 

A)‘e-chlorocarboxylic acid C) y-chlorocarboxylic acid 

B) B - chlorocarboxylic acid D) Carboxylic acid 
Q.49 Organic acids (Carboxylic acids) are considered as 

A) Strong acids C) Weak acids 

B) Mild acids D) Mineral acids 
Q.50 Identify strongest conjugate base among the following 

A) OH™ C) RCOO™ 

B) “OR D) PhO™ 
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Q.1 


Q2 


Q.3 


Q.4 


Q.5 


Q.6 


Q.7 


Q.8 


Qo “~~ 


Q.10 


PAST PAPERS QUESTIONS 
In ‘CH,— CH- 2CH —'COOH Which one is a-carbon atom? 


CH, (CH, 
A) 1 C)2 
B) 3 D) 4 
The dilute solution of is called vinegar 
A) Formic acid C) Acetic acid 
B) Benzoic acid D) Oxalic acid 
Which of the following is not a fatty acid? 
A) Phenyl acetic acid C) Stearic acid 
B) Palmitic acid D) Oleic acid ( 
Which one of the following compounds can exist in the form of cyg¢lic dimers? 
A) Benzene C) Acetals 


B) Ozonide D) A carboxyli¢ atid 
Consider the following reaction 
CH3COOH + Mg(metal) —?What product will form 


A) Magnesium formate C) Magnesium jon 

B) Magnesium acetate D) Catboxylate ion 

The formation of ester from acetic acid@impresence of acid and ethanol is a 
A) Nucleophilic addition reaction C) Nucleophilic substation reaction 


B) Electrophonic substitution reaction . ‘) D) Electrophonic addition reaction 

Organic compound ‘X’ and ¢Y°-bothycan react with Na-metal to evolve hydrogen 
gas. ‘X’ and ‘Y’ if react with each@ther form an organic compound ‘2’ which gives 
fruity smell. What types Of ypounds ‘Xx’ , ‘Y’ and ‘Z’ are? 


BSE 

A 

: | 

OW | Meohol [Acetic Acid“ [Fster__| 
Alcohol | Mineral Acid | Ester 


CH§COOH + CH,CH,OH ——CH,COOC,H, + H,0 


»Whithoone of the following will act as a catalyst in above reaction? 


A) HNO; C) Acidified potassium dichromate 
B) H2SO4 D) SOCl 
“Which one of the following reaction of carboxylic acid is reversible? 

A) Esterification C) Reaction with PCls 
_B) Salt formation D) Reaction with SOCl2 

During esterification, the bond from alcohol that breaks is between 

A) Carbon and Oxygen C) Carbon and carbon 

B) Oxygen and hydrogen ~ D) None of these 
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O O 
I! // 
Q.11 C,H,OH+CH, ¢ ——— FB at H,O 
OH OC,H, 
Which of the following catalyst is used in the above reaction? 
A) Pt C) Ni 
B) Pumice stone D) Conc. H2SO4 


Q.12 Which product is formed by the reaction of carboxylic acid with alcohol? 


A) Ester C) Aldehyde 

B) Alkane D) Ether @) 

Q.13_ Which one of the following compounds act as catalyst when alco r ith 
carboxylic acids @ 


A) Pt C) Ni 
B) Cone. H2SO4 D) Conc. HNO3 & , 
Q.14 What will be the outcome of reaction of methanol with ~V in the presence 


of concentrated sulphuric acid? 
A) Propanone is formed C) Methyl ethanoate ig formed . 
B) Propanoic acid formed D) Propanol i d 
Q.15 CH3COOH + PCls— the products of above reac .* : 
A) CH3COCI +.POCh + HCl C); “ht POCI; + HCI 
B) CH3COCI + POCI; + HCl el + POCI3 + H2 


Q.16 CH3COOH + PCI; >? : 
oducts of above reaction? 


Which one of the following options s 
A) POCh+CH3COCI2+HCl CH3COCI+POCI2+HCl 
B) POC+CH3COCh+H> XK ) POCIs+CH3COCI+HCI 


Q.17 Identify the product X in the eaction: 
Yield 
CH,COOH + PCl. ——> XX + at HCl 
7 A) CH3COCI C) CH3COCH2Cl 

B) CH3COCh . D) CH2COCIh 

Q.18 Which balance ch equation show the formation of ethanoyl chloride using 
thionyl chloride? | 
A) CH,CH,COG@ %8ocl — CH,CH,COCI+SO, + HCl 
B) CH, OCI, > CH,COCI +SO, + HCl 


H;CH,COOH +2SOCI > CH,CH,COCI+SO, + HCl 
Q.1 of the following reagent is required for preparation of acyl chloride 
3COC)) from ethanoic acid? 

A) HCI of C) PCls 
B) CH3C] ; , -D) POC! 

- Q.20 Acetyl chloride (Ethanoyl chloride) is used in the synthesis of organic compounds. 
It is prepared by treating acetic acid with 

A) SOCl. C) HCI 

B) CH3Cl D) CINH2 
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Q.21 The—NH-CO group is called 
A) Amide group 
B) Protein linkage 


C) Amino group 
D) Peptide linkage 


Q.22 When ethanoyl chloride reacts with methylamine an amide is formed. What is the 


structure of it amide formed? 
| 
A) CH, -CH, -C-NH, 


I 

B) CH, -CH, -C-NHCH, 

O 

Q.23 I 

CH, -C-OH+NH, —"-59 
The final products formed are 
i 

A) CH,-C-NH,+CO, 


I 
B) CH,-C-NH,+H, 


Q.24 Carboxylic acids are rather ha 
used to convert them to the corr 


A) H2SO4/ HgSO4 
-. B) V20s 
-Q.25 Carboxylic acids me d 


following reagent.ca 
A) K,Cr,0, cs 


B) H,S e 


Q.26 


Q.2 


values of few organic acids are given. 


| 
C) CH, -C-NH, 


i 
D) CH, -C- NHCH, O 
As 
ek 
OS H,+H,O 
fo) 


| 
CH, -C—NH, + HC! 


uce, which powerful reducing agent can be 
ing primary alcohol 


C) LiAIHg 
D) K2Cr207/H2SO4 


uced into corresponding alcohols. Which of the 
ed for this purpose? 


C) LiAlH, 
D) KMn0, 


reduce a carboxylic acid to an alkance is 


C) NaBH, 
D) LiAlH4 


Acid 


Ka 
CH3COOH 1.85x10-5 


CCls3COOH 2.3x10 
CHCkCOOH 5.0x10-> 
CH2CICOOH 1.3x10% 


The order of the acid strength is 

A) CCls3COOH > CHCl2COOH > CH2CICOOH > CH3COOH 
B) CH3COOH > CHClxCOOH > CCl3COOH > CH2CICOOH 
C) CHCl,COOH > CH3COOH > CCI3COOH > CH2CICOOH 
D) CClsCOOH > CH3COOH > CHClzCOOH > CH2CICOOH 
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Q.28 


Q.29 


Q.30 


Q.31 


Q.32 


Q.33 


Q.3 


Ethanol, ethanoic acid and phenol all 


Select the correct acidic strength order of chlorosubstituted acids 


A) CH3;COOH > CICH2COOH > ChCHOOH > ClsCCOOH 

B) CH3COH > ClhCHCOOH > CkCCOOH > CICH2COOH 

C) Cls;CCOOH > ChCHCOOH > CICH2COOH > CH3COOH 

D) ClhCCOOH > CH3COOH > ChCHCOOH > CICH2COOH 

Which one will be act as a strong acid 

A) Dichloroethanoic acid - C) Ethanoic acid ; 


B) Trichloethanoic acid D) Chloroethanoic acid 
Which of the following compounds in the form of aqueous solution will OQ 


CO2 on reaction with sodium carbonate 


A) CH3COOC2Hs C) CoHsCOOC2Hs 

B) CoHsCOOCH3 D) C2HsCO-OH 

Relative acidic strength of alcohol , phenol , water and carboxy cids is. 
A) Carboxylic acid > Alcohol > Phenol > Water 

B) Carboxylic acid > Phenol > Water > Alcohol 

C) Phenol > Carboxylic acid > Alcohol > Water 

D) Water > Phenol > Alcohol > Carboxylic acid 

An organic acid ‘z’ reacts separately with sodiu ate, sodium hydroxide 


and sodium carbonate. Which one of the followi 


A) HCOOG@Hs 
B) CH; — CH = CH) 


nt the structure of ‘z’ 


| 
H2 — COOH 
idic functional groups, the order of 
ethanol ; 


the acidic strength is Ethanoic aci 
This is mainly due to 


A) Electron releasing (donatin t of ethanoic acid is greater than that of ethanol 
B) Electron releasing (donating) f phenol is greater than that of ethanol 
C) Electron with drawing ienol is greater than that of ethanol 
D) Electron with drawing e of ethanoic acid is greater than that of phenol 
When CH3—CH2—-OfhisRidized in the presence of K2xCr207 and H2SOu, the product 
formed is 
, i 
A) C C) CH, -C—CH, 
1 
-C-OH D) CH, -C-—OCH, 
pounds having — C =N group are called 
A) Cyano compounds. _ B) Nitro compounds 


C) Carbon nitrogen molecules D) Nitriles 


i EEE EEE Se 
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_ EXPLANATORY NOTES) 


Q.1 The general formula of carboxylic acid is CnH2nO2 


CH —- COOH 


CH —-COOH 
have double bond and have open chain structure 


" O 
é- b+ 
O--H—o. 
’ x 
R—C i ie 
OBEUee Re 
Dimer of a carboxylic acid 


Q.4 The first three aliphatic acids, formic acid, acetic acid, welreofnc acid are colourless 


liquids and have a pungent smell. The next three aci -6 are colourless liquids 
with somewhat unpleasant smell. 


Q.5 The pure acid freezes to an ice like solid at 17°C: e, it is also called glacial 
acetic acid. 


GH —COOH OQ 
CH-COOH 
have double bond and have o ucture 
Q.7 —Carbolic acid = Phenol 


Carbonic acid = H2CO3 

Picric acid = 2,4,6 — it enol 

Palmitic acid = Cat id x: 
i ic boxyili¢ acid is called fatty acid. Fats on hydrolysis give saturated fatty 
ids. i iSa dicarboxylic acid so it is not a fatly acid 

ol is tertiary alcohol. So it cannot be oxidized to carboxylic acid 


t contain o-H. Under same conditions it show elimination and give 


Q6 


) 
CH, -CH, -CH, oH —2L5cH, -CH, -CH, -C-H—2L5CH,CH,CH,COOH 
Q.11 N+H,0 —“st*"_5 RCOOH + NH,Cl 
Q.12 
: CH,CN —2?-> CH, —~C—NH, —¥°>CH,COOH 
Q.13_ CH,CH,CN—2° >CH,CH,COOH 
Q.14 R-X+KCN—**_5R —CN+KX 
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Q.15  CH,-CN+H,O—*->CH,COOH + NH; 
Q.16 C,H, -CN—#°>CH,CH,COOH 


~ Q.17 


; ! : 
CH, -CN+H,0 "4,9 CH, -C-NH, —j5>CH,COOH 


Q.18 During acidic hydrolysis if acid is 


HCI——> NH, CI salt is produced, INO, ——>NH,NO, salt is produced, H,SO, —>(NH, ), SO, salt is produce 


CO? is evolved which is acidic in nature . 
Q.20 Reaction with carboxylic acid and carbonates are example of E*— 


Na +CH,COOH —>+CH,COONa + YH, , So, O-H bond break 


Q.19  K,CO, +2CH,COOH —>2CH,COOK +CO, +H,O Oo 


of alcohol breaks while C — O of carboxylic acid break 


Q.21 Artificial flavours are derived from esters A: 
Q.22  Esterification is an example of Nucleophilic substitution aw ich O-H bond 


Q.23 CH,COOH+C,H,CH,OH + CH,COOCH,C,H, + C, 
Q.24. CH,COONH, —*>CH, —-CO-—NH, +H,O, Iti ingand dehydration reaction 
Q.25 CH,—-CO-NH, —>acid amide ) 
Q.26 Acid halides (-OH by —X), Esters (-OH Amides (—OH by— NH) 
Q.27 CH3COOH+SOCIz2 —> CH3COCI+ . 
Q.28 CH3xCOOH+SOCl—-> CH3CO 2 
CH3COOH + PCls ——>CH Keen + HCl 
Q.29 -—OH replaced by —NH2 
Q.30 RCOOH + active metal 
Q.31 CH3COOH+SOC H3COCI+H20+SO2 
CH3COOH + PCls CH3COCI + POCI; + HCI 
3CH3COO 1§—> 3CH3COCI + H3PO3 


ubstitution reaction of carboxylic acid 
nd breaks 


replace by -OR 


+ H2 


Q.32 


ers formation are catalyzed by acids 

rs are neutral species because aqueous solution of esters have no effect on litmus paper 
Q.3 ineral acid act as catalyst and dehydrating agent during esterification 

Q.37 Acetyl chloride is polar and will dissolve more in polar solvent 


Q.38 CH,COOH + PCI, —>CH, —-CO-Cl+POCI, + HCI, In this reaction C — O bond of 


carboxylic acid break so it is Nu substitution reaction 
Q.39 CH,COOH+C,H,CH,OH == CH,COOCH,C,H, +H,O 
Q.40 In halide formation —OH is replaced by —X 
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OH" +H’ —>H-OH 
ORL SRE a 
~ RCOO- + H* —> 6 


¥ 


PhO” + H* QH 
. Among thes jugate acids, alcohol is the weakest acid. If acid is weakest, strongest 
wi Ohjugate base 


- Topic-18 
Q.41 
C,H, -OH + HO-CO-CH, - CH, ~CH, —>C,H, -O-CO-CH, ~CH, ~CH, +H,0 
Ethyl! Butyrate 
Q.42 R-CN+H20 —“4> RCOOH+NH;3 
Q.43 
CH,COOH + Na——>CH,COONa +H, , O-H bond of carboxylic acid break os it is 
electrophilic substitution reaction . O 
Q.44 | 7 ; 
,OCOCH, 
2€H,COOH+Ca=—> Car +H,0 
OCOCH, ®@ 
Q.45 Halogens are electron withdrawing group. Greater the number o ens, more the 
electron withdrawing effect, strong will be acid © 
Q.46 Acidity < no of halogen atom QO 
I 
47 pKax 
Q a acidity 
Q.48 Closer the halogen to functional group ter the acidity 
Q.49 Carboxylic are weak acid Me 
Q.50 
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CLASSIFICATION AND STRUCTURE OF PROTEINS 
g of polypeptide linkage forms 


Q.1 Zigzag and regular coilin 


A) Primary structure C) Secondary structure 
B) Tertiary structure D) Quaternary structure 
Q.2. The hydrogen bond in secondary structure of protein is present between ~~ 
A)O-H C)N-H 4 
B)C-H D) F-H 
Q.3_ Primary structure of proteins shows . 
A) Folding C) Sequence of amino acids 
B) Coiling D) It is due to hydrogen bonding 


Q.4 Which of the following statement is false about protein 
A) Peptide bond is a covalent bond 
B) It is a polyamide 
C) It contain different sequence of amino acidS in different proteins 
D) Primary structure is due to hydrogen bonding XN 
Q.5 Which one of the following structuregof protein is the direct consequence of 


hydrogen bonding gra? 

A) Primary : -. ~. g C) Tertiary 

B) Secondary > &. D) Quaternary 
Q.6 Primary structure of ptotein arises due to which force 

A) Hydrogen bonditifit. yw C) Covalent bond 

3) Amide linkage Wo” PD) Dipole-Dipole forces 
Q.7_ Secondary structute of protein includes 

A) a-helig, i C) Both A) and B) 

B) 6.-sheets D) 3-dimensioal folding 
Q.8 Which is true about primary structure 

A)’Result of replication C) Result of termination 
‘N “B)Result of duplication D) Result of translation 

Qo Which is not present in an o -helix 
A) H-Bond C) Disulphide linkage 

B) Covalent bond D) Amino acids 
Q.10 Which carbon of amino acids bond to nitrogen of another in peptide linkage 

A) a-Carbon C) B Carbon 

B) Side chain carbon D) Carbonyl! carbon 
Q.11 All proteins yield upon complete hydrolysis. 

A) Nitrogen _ C) Amino acids 

B) Carbon and hydrogen D) Sulphur 
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Q.12 Protein attached to some non protein group is called 


A) Derived protein C) Sample protein 
B) Proteoses D) Conjugated protein 
Q.13 Regular coiling or zigzagging of polypeptide through hydrogen bonding is its. 
A) Quaternary structure | C) Secondary structure 
B) Tertiary structure - D) Primary structure _ 
Q.14 What common name can be given to lipids, proteins, carbohydrates and nucleic acid 
polymers : 
A) Organic polymers C) Inorganic polymers 
B) Biopolymers D) Synthetic polymers 
Q.15 Which one of the following polymers has peptide linkage in it 
A) Terylene C) Nylon 6,6 
B) Protein D) Urea 
Q.16 Which factor can not denature the protein 
A) pH change C) Increase of temperature 
B) Oxidizing condition D) Dissolvin@ii, A320" 
Q.17 Which of the following elements is not present in all proteins 
A) Carbon — C) Hydrogen “ 


B) Sulphur D) ae: 
ENZYMES AS BIOC 
Enzymes that catalyze the transfer of groups Within molecule are called 


A) Isomerases 7 2 ?) ‘Lyases 
B) Transferases <7 .* ‘D) Ligases 
Q.19 Enzyme used for the treatméntof bléod cancer in children is 
A) Cellulose C) Urease 
B) L-asperginase : D) Lactic dehydrogenase 


Q.20 Enzymes from the Same 6¥ganism which catalyze same reaction but are chemically 
and physically distinct from each other are called 


A) Oxidorediictases C) Hydrolases 
B) Isoenzymes) D) Isomerases 
Q.21 Rate of ‘ehzymatic reaction is directly proportional to the concentration of 
A) Enzyme C) Substrate 
B)Enzyme and substrate D) Enzyme and product 
Q.22 The rate of reaction is directly proportional to 
A) [Enzyme?? C) [Enzyme] 


B) [Enzyme] D) [ j[Enzyme] ] 


Q.23 The substrate binds with the enzyme at 
A) Polar site -: C) Cationic site 
B) Active site D) Anionic site 
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Q.24 


Q.30 


Many enzymes contain a protein part and a non-protein part, the non-protein part 
is called - 
A) Apoenzyme C) Coenzyme 

B) Cofactors D) Both B and C 

The group of compounds that is primarily responsible for building of body of an 
animal and its maintenance is called — 


A) Vitamin : C) Carbohydrate 

B) Lipids ; D) Proteins 

Which enzyme is used to catalyze the addition of ammonia, water or xide 
to double bond ; GS 

A) Phospho-transferase C) Phospho-glycero seoe 
B) Fumarase | D) Succinic thioki A 


The activator for chrome oxidase is 


A) Fe”? C) Zn*? 
B) Mg” Dre 


’ Thrombin is used 


A) For treatment of cancer Cy Boc stop bleeding 
-B) To diagnose heart disease For treatment of rickets 
For the treatment of blood cancer in ___ enzyme has proved very useful 
A) Thrombin hue Oe LDH-1 é 
B) L-asparaginase D) Alkaline phosphatase 
Protein part of the enzyme i 
A) Apoenzyme C) Coenzyme 
B) Cofactors Yes D) Holoenzyme ~ 
, © 
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PAST PAPERS QUESTIONS 


Q.1 PVC is an example of 
A) Addition polymer C) Condensation polymer 
B) Biopolymer D) Thermosetting polymer 
Q.2 Polyvinyl! chloride is an example of md ; 
A) Condensation polymer C) Addition polymer 
B) Biopolymer D) Thermosetting polymer 


Q.3._ Polystyrene is an addition polymer. Which one of the following structure represent 
the monomer of polystyrene? 


A) CH,=CH, C) CH,=CH-Cl 
B) CH,=CH-CH, D) CH,=CH-C,H, O 
Q.4 Which one of the following polymer is a polystyrene 
4CH,-CH}, . © 


A) Nl C) €CF, -CF, 9, 

Gy A? 
€CH, —-CH}; 

B) €CH, -CH,}, Dy aw 


Q.5 Identify the monomers of Polyvinyl chloride 


A) Vinyl acetate C) Styr, 

B) Butyl maleate D) Van de 

Q.6 . Among the following, which compound is form dition polymerization 
A) Polystyrene Ny 
B) Polyester j 30th A & B 


Q.7 . Which is the structure of polyvinyl! ck polychloroethene)? 
A) -[H2C-CH-Cl]- -[CCla-CClh]- 


B) [H2C=CH-Cl] D) -| HCCI-CH-Cl]- 

Q.8 Disposable cups are made of olystyrene. Polystyrene is: 
A) A condensation polymer C) An addition polymer 
B) A polyamide D) A polyester 

Q.9 Which of the following c d is additional polymer? 
A) Nylon C) Carbohydrate 
B) Polyvinyl chlori D) Polyester 


Q.10 Which of the followin@%s addition polymer? 
} C) Epoxy resins 


B) Acryl] D) Polyamides 
~—Q.11 identi mer in the following addition polymer 
ERY onl 
pomeer (i emia (Semmens (amen , (at Ft 
rea hah a 
" as" " cl 
eee 
if =e 
A) H,C=CH-Cl C) a a 
cl 
C= 
B) CICH=CHCI Via? ake 
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Q.12 The catalyst used for the preparation of acrylonitrile is 


A) Al2O3 and NHsCl C) Cu2xCh and NHsOH 
B) CuxCl: and NH4Cl D) Al2O3 and Cu2Cle 
Q.13 When hexanedioic acid is heated with hexamethylenediamine the compound formed is 
A) Polypeptide C) Ester 
B) Addition polymer - D)Nylon 6, 6 
Q.14 Terylene, a polyester is an example of 
A) Biopolymer C) Lipids 
8) Condensation polymer -  D) Addition polymer 
Q.15 Adipic acid and hexamethylene diamine, both of which have carbon at 


a binder for making 


A) Seven C) Six 
'  B) Eight D) Four ’ 
Q.16 Polyvinyl acetate (PVA) is colourless and non-toxic resin used as G nd as 


A) Emulsion paints C) Gramophone recorders 

B) Toys " ~  - D) Compact discs re 
Q.17 Which one of the following is an example of condensation vf 

A) Polyvinylchloride C) Polyethene 

B) Polystyrene D) Polya 
Q.18 Polyamide is formed due to the condensation of hexane-didie acid with 

A) Hexane—1,5—diamine C) Hexane iamine 

B) Hexane—1,6—diamine D) He 2,5—diamine 
Q.19 Which one of the following is an example - er? 

A) Polyamide vinyl acetate 

B) Polystyrene ~ olyviny! chloride 
Q.20 Which one of the following ew as Nylon 6,6? 
A) Polyester C) Polyamide 

B) Polyvinylchloride D) Polyvinylacetate 
oat a 

C~<O)—C—0— CH, — 

Indicate the name of n structure 

A) Nylon 6,6 ‘GY PVA 

B) Adipic acid D) Polyester 
Q.22 The amide linkage, sent in Nylon-6, 6 has the Srracture 

¢ i 
C)—NH—C— 
O 


A) 


Oo— D) —NH—0O—C— 
nomers needed to make “Terylene”, i i.e. a polyester are 


XO) and HO(CH ). Ol 
NOOC {Cu and w-{C))-m 
B) 


c) HOOC—(CH,)—COOH and — HO— (CH, — OH 


HOOC—(CH.), and XC )-oi 
D) 
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Q.24 Nylon-6,6 is also called 
A) Polystyrene C) Polyamide 
B) Polyester D) Polyviny! alcohol . 
Q.25 Nylon is a condensation that is used as a textile fiber with high strength and 
" elasticity. The repeating functional group in nylon is 


A) Ester C) Carboxylic acid 
B) Amine _ al D) Amide 

Q.26 Collagen and albumin are > 
A) Derived proteins C) Polyamide 


B) Simple proteins D) Polysaccharide 
Q.27_ A polymer in which the number of amino acid residue is greater than 100 0 


molecular mass is greater than 10,000 is called 


A) Protein - C) Polypeptide 
B) Dipeptide . D) Tripeptide 
Q.28 Haemoglobin is a eo. 


A) Genetic protein C) Transport protei 
oi B) Building protein D) Structural pgotein 
Q.29 Phosphoprotein comes under the type of proteins ’ 


A) Simple protein C) Derived "ite 
B) Conjugated . D) Botli +3 
Q.30 Which of the following bond is responsible for ingithe amino acids in proteins? 
A) Metallic Bond i 
B) Peptide Bond 


Q3i The proteins which give an amino acid < in group on hydrolysis are known as 
onosa 


A) Derived protein Conjugated simple protein ~ 
C) Albumins )Conjugated protein - 
Q.32 Both ribose and deoxyribose echarides containing carbon atoms. 
A) Four C) Five 
B) Six 
Q.33 Which one of the fo 


D) Seven 
‘base is not present in RNA? 


A) Cytosine C) Thymine 
B) Adenine D) Guanine 
Q.34_ Out of these v ffrogen base is NOT present in DNA? 
A) Adeni C) Uracil 
ani D) Thymine 
Q.35 the following nitrogen base is NOT present in DNA? 
C) Uracil 
nine __. D) Cytosine 
Q.3 ich one of the followings is the main function of DNA? 
’ A) Making of proteins B) Making of amino acids 
C) Breaking of ribose sugar _ D) Carries genetic information 


Q.37 The stability in the following structure in due to the 
A) Disulfide bridges 
B) Presence of unpaired electron in the structure 
C) Weak van Der Waal’s forces | 
D) Hydrogen bonding between NH group of one peptide with another peptide 
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Q.38 According to Watson and Crick’s model of DNA, the DNA molecule consists of a 
double helix. What type of forces are responsible to keep two strands of DNA 


together? 
A) Hydrogen bonding B) Ionic bonding 
C) Van der Waal’s forces D) Dipole-induces dipole forces, 
Q.39 The sugar unit in DNA molecule is 
A) Ribose . C) Z-Deoxyribose 
B) 3-Deoxyribose D) 2-Deoxyribose 
Q.40 Which one of the given structures represents Deoxyribose sugar? 
woe One NH, 
NL Wi ¢ | J 
A) C) NH 
NH> 
Sn i aoe 
8 Nee 
Cc—c 
B) NH So Db) ofl 
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EXPLANATORY NOTES) 


Q.1 The secondary structure of a protein is a regular coiling or zigzagging of polypeptide 
chains caused by hydrogen bonding between NH and C = O groups of amino acids near 


each other-in the chains. 


Q.2 


= = bt 
5c =0---H-NH O 
Q.3 A linear sequence of amino acids in a chain is referred as primary structure. 
Q.4 . 
| és ‘ie A: 
O Hy ahi: ci: 1] 


c 
CH, oO 
Pe ames IE Nd ie a 
“ONG ig a SRD boo Nea Ra PP IR Ne 
» N r ‘CH N ‘OH 
EM we tee oR goat 1 ; 


| H 
CH HO. “se oon 0 
Primary structure does not involve hydrogen bondi O 
Q.5 a -Helix and f -sheets are due to hydrogen “S 


0.6 Amino acids are joined in primary structure by c Bond: 
Q.7 

a4 

2°Structure < a —helix , 


B—sheets 
Q.8 — Formation of polypeptide chain A is called translation. 
Q.9 2° structure is due to hydrog g. 
Q.10 Peptide linkage is bet OH and —NH2 groups. 


Q.11 High molecular weig nic molecules which yield amino acids upon complete 


hydrolysis are r@teins. They are the polymers of amino acids. 
Q.12 In these n € protein is attached or conjugated to some non-protein groups 
which a d prosthetic groups. | 
spho-proteins are conjugated with phosphoric acid. Lipoproteins are 
ith lipid substances like lecithin, cholesterol and fatty acids. 
secondary structure of a protein is a regular coiling or zigzagging of polypeptide 
chains caused by hydrogen bonding between NH and C = O groups of amino acids near 


Q.13 


each other in the chains. 
Q.14 Most biologically important substances are organic compounds built up from skeleton of 
carbon atoms. Many of them are very large molecules and most of these are polymers. 
The four major classes of organic compounds in living cells are carbohydrates, lipids, 
proteins and nucleic acids. . . 
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Q.15 To describe the structure of a protein in an organism it is necessary to specify the three- 
dimensional shape that the polypeptide chain assumes. 
Q.16 : 
The deformation or disruption of protein structure under specific conditions is called 
denaturation of proteins. Denaturation occurs by 
e Heat change 
e pli change 
Under strong oxidizing or reducing conditions. 
Q.17 All proteins contain the elements carbon, hydrogen, oxygen and nitrog 
Q.18 Isomerases 
These enzymes catalyze the transfer of groups within molecu yield isomeric forms 
of the substrate, for example phospho-glyceromutases. 
Q.19 L-asparaginase has proved very useful in the treatment off | cer in children. 
Q.20 Isoenzymes 
e These are the enzymes from the same organisn alyze the same reaction but are 
chemically and physically distinct from eac 


Example: a-amylase B-amylase. 


Q.21. The rate of an enzymatic reaction dS@i proportional to the concentration of the 
substrate. 

Q.22 The rate of reaction is also di proportional to the square root of the concentration of 
enzyme. 

Q.23 Each enzyme molec te) § a region known as active site and the substrate binds 
itself with this active 

Q.24 The protein c of the enzyme is called apo-enzyme and the non-protein 
components call e co-enzyme. The co-enzyme is also known as co- factor. 

Q.25 The grou offipounds that is primarily responsible for building of body of an animal 


and tenance is called protein. 
Q.26 
e enzymes catalyze the addition of ammonia, water or carbon dioxide to double 
onds or removal of these to form double bond. 
‘xample: The conversion of fumaric acid to maleic acid in the presence of fumarase 
enzyme. 
Q.27 


e Important inorganic co-factors alongwith their respective enzymes include 
e Fe*+ (chrome oxidase) 
e Zn*+ (carbonic anhydrase) 
e Mg?+ (glucose 6-phosphatase), etc. 
Many enzymes contain vitamins as their co-factors. 
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Q.28 
Alkaline phosphatase is raised in rickets obstructive jaundice. 
(ii) Lactic dehydrogenase or LDH-1 is raised in heart diseases. . 
° Many enzymes have proved very useful as drugs. 
Example: Thrombin is used locally to stop bleeding. - 
eo Many enzymes are used for cancer treatment. 
Example: L-asparaginase has hs very usetul in the treatment of blood cane 
children. 
_ Q.29 — -L-asparaginase has proved very useful in the treatment of blood cancer in child 
Q.30 The protein component of the enzyme is called apo-enzyme and t n-protein 
component is called the co-enzyme, The co-enzyme is also known as Se 


“< 
¥ 


o | 


S 
§ 
es 
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Q.1 Ozone (Os) is around us 


A) Primary pollutant C) Secondary pollutant 
B) Not pollutant D) None of these 
Q.2 The combustion of coal is one of the source of SO2 in air because coal contains 
A) 1—20% sulphur C) 1-5% sulphur 
B) 1-2% sulphur D) 1—-9% Sulphur 
Q3 The residence time of NO in the atmosphere 
A) 3 years ; C) 3 days 
B) 4 days D) 2 days 
Q.4 Which one of the followings is not a pollutant 
A) CO2 C) NO2 
B) CO D)SOz2 a 
Q.5 Which one of the following is secondary pollutant of: Smosphere 
A) CQ2 C) NO2 
B) SO3 D) H2SOa,” 
Q.6 Major sources of NOx pollutants are > 2 
A) UV coming from sun ChExtefisive use of CFC’s 
B) Combustion of coal and oil D), Detergents 
Q.7 ra fields produce a significant amountof _in the atmosphere as a pollutant 
Ae ' C) CO2 
B) a oS D) SOx 
Q.8 Which is the most toxic gas?< 
A) CO2 4 >Yy C) NO2 
B) SQ : D) CO 
Q.9 Which of the followitig'ine the major source of hydrocarbons pollutant 
A) Petroleum = , C) Automobiles 
B) Coal ee. D) Wood 
Q.10 Which property of, CO given below is incorrect 
A) It is agolourless gas C) It is highly toxic gas 
B) It has pungent odour D) It is soluble in water 
Q.11 Whats theeffect of CO inhalation 
A) Sore,throat C) Nose irritation 
“B) Bye itritation D) Suffocation 


Qad2°)A person is affected with CO gas how can we save him / her by adverse effect of this 
‘Poisonous gas 
A) Drink dilute solution of CH3COOH C) Give more water for drinking 


B) Supply pure O2 for breathing D) All are correct 
Q.13 The percentage of SO2 produced by volcanoes eruption is 

A) 62% ~ C) 63% 

B) 65% : D) 67% 


Q.14 Natural source of CHs is the anaerobic decomposition of organic matter 
2CH,O —\>CO, + CH,. Here X is of 
A) Smoke C) Metal oxide 
B) Bacteria D) All of these 


KETS - PRACTICE BOOK 241 


Topic-20 ! Environmental Chemistry 


Q.15 NOx and SOz are transformed by reaction with O2 and water into 


A) HNO2, H2SO3 C) HNOo, H2SOx4 
B) HNO3, H2SO4 D) HINO; + H2SO3 
Q.16 Paddy fields produce a significant amount of in the atmosphere as a pollutant 
A) CO C) CO2 
B) CHa D) SOx 
Q.17 Select the pair which is not air pollutant 
A) CQ2, H2 C) SQ2, Os, 


~  B) SO2, H2S D) CO, NO 
Q.18 Per—oxyacetyl nitrate (PAN) is an irritant to human beings and if affects O 


A) Absence of methane in atmosphere C) Forest fires e 
B) Fuel burnin O2 


A) Eyes C) Ears 
B) Stomach D) Nose 
Q.19 COis a pollutant and its major source is A. 
jen O 


D) Incomplete combtstie 


SO2 and SO3 through various reactions in the atmosphere 
A) Acid rain C) Sulphatesaero 
B) Acid deposition D) All of 
Q.21 In some countries there is temporary acid rain, 
A) Release of HCI by volcanic eruption G 
B) Release of NO by volcanic eruption 
Q.22 Acid rain © bial 


A) Has pH 5.6 
B) Is controlled by basic rain | 
: 


SO? by volcanic eruption 
e of CH4 by volcanic eruption 


2ffects big marble constructions 
) Is produced in thermosphere 


Q.23. Which one of the following is t of acid rain 
A) It decreases the pH of n 


B) It damages the buildings 
C) It leaches metals | ium mercury and lead from soil 


rce of CO? in the atmosphere 
Q.24 The source of ain 


A) Acidic C) Amphoteric oxides 
B) Basig.o} D) Neutral oxides 
Q.25 Aci ust be present in the natural rain in different extent 
A) C) HNO3 
O3 D) HCl 
Q.2 of normal rain is less than 7 is due to 
O2 C) SO2 
B) NO2 D) All of these 
Q.27. Which of the following is not the demerit of acid rain 
A) Damages buildings C) Skin cancer 
B) Leach nutrients D) Make soil acidic 
Q.28 Acid rain does not cause 
A) Leach nutrient C) Increased pH of soil 


B) Can damage building material D) Reduce forest growth 
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Q.29 The metal leached by acid rain of soil and causes suffocation in gills of fishes 
A) Calcium - C) Aluminium 
’ B) Magnesium D) Iron 
Q.30 Acid deposition 
(i) Involves both wet and dry deposition 
(ii) Makes soils acidic i.e. increase the in pH of soil 
(iii) Has pH less than 5 
(iv) Is due to C, N,S oxides 


A) 1, Tl, I C) Il, WI, TV 
B) 1, UH, Tl, IV D) I, I, IV 
Q.31 The pH range of acid rain is 
A) 7-6.5 C) 6.5-6 
B)6-5.6° | D) Less than 5 © 
Q.32 One of the followings is not the effect of acid rain 
A) It increases the plant capability to resist against cold disea ¢ 
B) It decreases the pH of natural rain 
C) It causes leaching of metals 
D) It deprives trees from nutrients © 
Q.33 SO2 and NO: cause pollution by increasing 
A) Alkalinity 


B) Buffer action 
Q.34 Which of the following is not a source of 
A) Decomposition of organic matter 
B) Combustion of crude oil 


. The amount of ozone is less i 


A) Tropical regions C) North pole 
B) South pole D) Equator 
Q.36 The main cause of 0 
~ A) Acid rain. C) Global warming 
B) Use of CFCs D) Burning of solid waste 
Q.37 The function of ne layer: 


ions in the sunlight C) Increasing vitamin D contents in the sunlight 
tosynthesis in plant D) Decreasing global warming 

kness of ozone layer is observed in 

C) 25 to 28 km 


D) 1 km only 
he normal amount of overhead ozone is 
300 DU C) 350 DU 
B) 400 DU D).450 DU 
Q.40 A single chloride free radical can destroy upto ozone molecules. 
A) 100 C) 10,000 
B) 100,000 D) 100,0000 


Q.41 Chlorofluro carbons (CFCs) decomposes in the stratosphere into some free radicals. 
Which is possibly not responsible for depletion process of ozone 
A) CFCI; C) clo 
B)cr D)O° 
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Q.42_ All of the following statements about ozone layer are correct except 


A) It depletes every year during Sep-Nov 


B) It ranges from 25-28 Km high in stratosphere 


C) It’s normal overhead amount is 250 DU 


D) It is an allotropic form of oxygen 


Q.43 Chloroflurocarbons plays an effective role in removing Os in the 


A) Troposphere 
B) Polar region 
Q.44 Ozone hole is very dangerous. It is 


C) Stratosphere 
D) Equator 


A) The formation of complex of 03 with hydrocarbon 
B) The depletion in total amount of O3 stratosphere region 


C) The decomposition of O2 to O3 in sunlight 


D) The increase in concentration of O3 in tropical region 
Q.45 03 is produced in most of tropical region by reaction 


O, >0+0 and O, +O 0, It is 


A) Photochemical reaction 
B) Addition oxidation reaction 
Q.46 Ozoneisa 
A) Low boiling point gas 
B) High boiling point liquid 
Q.47 Ozone concentration is measured in 
A) Debye units 
B) Dupent units 


Q.48 Ozone layer filters most of the harmful, 


A) Ultra violet 
B) X-rays 


C) Redox reaction | 
D) Oxidation reaction. 


C) Low boiling: point liquid 
D) High, boiliig point gas 


C) De sk Tea finits 
Pa units 


~AN rays present in the sunlight 


" C)infrared 


Q WD) Cosmic rays 


Q.49 Which of the following is not thy Kes about ozone 


A) Damages eyes 
B) It is produced in tropical reo 


C) Concentration of O3 is morein région close to equators 


D) It is disinfectant 


Q.50 CFC’s destroys O3 tomy Ser Which of the following is not a source of CFC’s 


A) Refrigerator « 
B) Volatile hydr 


C) Air fresheners 
D) Air conditioners 


A) Ears“ C) Nose 
B) €yeé D) Stomach 
Q.2 dntronle decomposition of organic matter i.e. glucose by bacteria in water 
sediments produce 
A) Propane C) Ethane 
B) Methane D) Butane 
Q.3 is an eye irritant. 


A) Peroxyacetyl nitrate 
B) Peroxyacety! nitrite 


C) Paramethoxy aniline 
D) Peroxyacety! aniline 


Q.4 Which one of the following pollutants can cause death of a person by binding with 


haemoglobin in red blood cells? 
A) Chlorofluorocarbons 
B).Oxides of sulphur 
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Q.5 The gas which is mainly produced in landfills from the waste is 


A) CH, C) SO2 
B) CO? D) Cla 
Q.6 Which of the following is secondary pollutant? 
ASCO” x" C) SO2 
B)PAN | D) NO2 
Q:7 The unpolluted rain water is slightly acidic due to reaction of rain water with 
A) Sulphur dioxide C) Oxides of nitrogen 
B) Carbon dioxide D) Hydrocarbons present inair _ 
Q.8 The biggest source of acid rain is the oxides of 
A)N mg) 29) 
B)S D)C 
Q.9 Which agent is responsible for the acid rain 
A) O2 ‘ C) NO2 r 
B) Ca(SO4) - D) HNO3 & H2 
Q.10 Which of these pollutants is produced by during of coal a es acid rain» 
A) CO2 C) SO2 
B) NO D) CO 
Q.11 Which of the following are all harmful effects of 
A) 
° Causes thunder storms 
e Causes global warming 
° Damages building and statue 
B) 
e. Affects aquatic life QD 
e Causes global warin 
° Damages building tatues 
C) 
° Affects aquatic 
e Leaches ts from the soil 
e - Damages gs and statues 
D) ; 
° Rader storms 
° es nutrients from soil 
e amages buildings and statues 
Q.12_.4 ncentration is measured in 
ye units C) Debackle units 
Dupent units ; D) Dobson units 
is the major source of acid deposition in the atmosphere 
A) SiO2 C) SO2 
B) CO2 D) AlO3 . 
Q.14 The energy from the ultraviolet light is sufficient to break the bond in CChF2 
~A)CI-Cl C) CI-F 
B) C-Cl 7) C—F 
Q.15 Which of the following would react with ozone in the atmosphere? 
A) F* C) O2 


B) O° . D) Cl* 
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Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


Which of following compounds is responsible for the depletion of ozone layer? | 

A) Carbon tetrachloride _ C) Hydroflorocarbons 

B) Methane ; D) Choroflorocarbons 
Chlorofluorocarbons (CFCs) are important compounds ' which are used as 
refrigerants but these are also responsible for Ozone layer depletion. If a 
Chlorofluorocarbon CFCl3 is present in stratosphere, which of it’s reaction 
intermediates are actually responsible for the breakdown of Ozone molecule? 


A) CI’ and C10" C) CFCL, and Cr 
B) CFCI,.andCFCl, D) CFCI,'andC 10" 
A single chloride free radical can destroy ozone molecule upto O 


A) 100,000 C)10,000 
B) 100,0000 D) 1000 @) 
Chlorofluorocarbon cause depletion of ozone layer in the stratosphere si ey 
can produce & 


A) Atomic oxygen on reaction with ozone 

B) Strongly oxidizing fluorine gas ~ 

C) Chlorine free radical by fission of C-Cl bond 

D) Fluoride ion by C—F by bond breakage © 

The yellowish brown color in. photochemical smog’ o the presence of 
A) SO? (sulphur dioxide) catbon dioxide) 

B) CO (carbon monoxide) itrogen dioxide) 


C 


B a 8 Bb 


| 3 NN 8 Bem 13 Mom is 
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EXPLANATORY NOTES) 


Q.1 Because it produced by reaction of two primary pollutants i.e. NOx and VOCs. 


Q.2 Coal is formed by carbonization of wood which contain sulphur. 
Q.3 Greater the residence time more adverse the pollutant i.e. residence time of NOd is 3 
days. 
Q.4 C02 is one of the component of air. It is not harmful to human upto normal conce 
and used by the plants for photosynthesis. 
Q.5 Coal and oil are fossil fuels formed by the decomposition of plants €y™ which 


contain nitrogen as essential constituent. A. 
‘Q.7 Paddy fields contain large amount of water due to whic ero > acer oe of 
organic matter take place. Fe 
* DOR — Re CO! CH, © = 
Q.11 It binds hemoglobin in the blood an e the oxygen required for normal respiration. 
Q.12 It restore the hemoglobin abilit oh ; 
Q.14 Natural source of CHy is t XG cme of organic matter required bacteria. 


Q.15 NO,+H,O——>HN : 


SO, +H,O O 
Q.18 PAN is a se¢onda lutant. 


Q.19 Incomple Mion of fossil fuel produce CO. 


- Q.20 oy H,O——>H,SO, 
Q arble contain CaCQ3 which react with acid rain. 


1,80, + CaCO, —> CaSO, + CO, +H,0 


—Q.9 Fossil fuels are major source of hydrocarbon 


Q.10 It is colourless and odourless gas. 


Q.23 2HNO, +CaCO, —>Ca(NO,), +CO, +H,O 
Q.24 Oxides of non-metals are acidic in nature i.e. CO2, SO2, NO2. 
Q.25 Formed in air H,O+CO, —->H,CO, 


Q.26 Because air contain H2O vapours and CO? which react to form H2COs3. 
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~ Q.31 Due to formation of H2SOs, HNOs and H2CO3. 
Q.33 By the reaction with rain water. 


~ Q.34 SO» formed H2SOq not SO2. 


Q.36 CFCs produce Cl free radical in UV radiation which react with ozone and deplete it. 
Q.38 Otherwise these tays cause various heath problem i.e. damages eyes, decreases elastici 


of lungs ete. 


Q.39 As we move away from earth density of Op decrease which form O3 in “OD 


Q40 CFCs—™>CFCI,+Cl : o : 
Cl+O0, ——>C10+0, : ag 
_ 86-6, 4. C1596, 7 | C , 
Q.42 Normal amount of O3 in stratosphere 350D1 ae 


Q.43 25 to 28km 3 layer is thick. 


Q.44 It allows harmful UV rays enter in the earth a ath problems like sink cancer in 


& 


humans and animals. 


6 
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